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PRATT&- WHITNEY ENGINES 







From the Raceways comes its 
Stamina and Speed; from the 
Airlines its stability in flight and 
a comfort which relaxes. Such is 
the lineage of the 1940 Howard 
which is now making its bow on 
the Airports of the Nation. 


To those of you who are accus- 
tomed to fine things and can 
afford the best ride available in 
the 4-5 place Personal Transport 
class, we extend an invitation to 
accept a demonstration. Also send 
for a copy of the A1RCRAFTEI1. 



HOWARD AIRCRAFT CORPORATION 5505 WEST 6 5th STREET, CHICAGO. ILL. US 









WELCOME TO THE NATIONAL AIR RACES 


SEPTEMBER 2-3-4 



Again, the "sky sight of the season". . . the 
National Air Races at Cleveland. Don't miss 
them. And when you arrive, taxi over to the 
northeast corner of Cleveland’s Municipal 
Airport, and let Aero-Ways' hangar take care 
of your ship. Here, experts will tune it up, 
and replenish it with New Texaco Airplane 
Oil and Texaco Aviation Gasoline. 

More scheduled airline mileage is lubricated 
with Texaco than with any other brand. 


Experienced Aviation Engineers, trained in 
the selection and application of Texaco Avia- 
tion Products, will be glad to demonstrate that 
savings can be made with Texaco. 

For prompt engineering service and deliv- 
eries phone the nearest of our 2229 warehouses 
in the United States or write to: 

The Texas Company, 135 East 42nd Street, 
New York City, N. Y. 


New TEXACO 


Scene at Aero- Ways' Hangar at Municipal Airport, Cleveland; also location of Hangar in northeast corner of field. 


Airplane Oil 
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KOLLSMAN a*uvou*icel the 

TELEGON REMOTE INDICATING SYSTEM 


In TELEGON the Kollsman Company makes available a proven electric indi- 
cating system whose principles, design, and construction bring new standards 
of economy and endurance to the field of remote indication. 

TELEGON provides a simple means of indicating various functions of the 
engine, position of airplane parts, or other data at a point remote from their 
source, and does this in a way which facilitates maintenance, improves accuracy, 
and eliminates the dangers inherent in long connecting tubes. 

TELEGON achieves this by using a modification of the well-known principle 
of the self-synchronizing motor. Two such connected motors (each weighing 
but 4 ounces) constitute the operating heart of the system. The rotor of the 
transmitting motor is coupled to a standard instrument. The other motor, at the 
instrument board, carries a standard dial and pointer and indicates as though 
the pointer were* directly connected to the remote instrument. When used as 
a position indicator, a simple linkage is employed to operate the transmitting unit. 

TELEGON is available for use with any standard airplane instrument in both 1 
large (3J4") and small (254") size cases. In addition, indicators for many 
combinations of instruments are available. An example is the quadruple indi- 
cator illustrated, which occupies the space of one standard 354" instrument, and 
which may indicate four functions of one engine, or one function of four engines. 

Because standard instruments are used to operate the TELEGON transmitter, 
present instruments are not made obsolete. Familiar methods of calibration 
and maintenance continue. TELEGON units require practically no attention. 

All TELEGON Indicators may be equipped with Kollsman Rim Lighting. 

You are invited to send for complete details. 


KOLLSMAN INSTRUMENT COMPANY, inc. 

8008 FORTY-FIFTH AVENUE ELMHURST, NEW YORK 




NEW DEPARTURE Ball Bearings 

New Departure • Division General Motors Sales Corporation • Bristol. Connecticut 

NOTHING ROLLS LIKE A BALL 






H ERE’S another example of the 
way stainless steel, ingeniously 
applied, helps you solve critical prob- 
lems in aircraft manufacture. 

Prior to 1929, collector rings were 
built of black iron tubing. These were 
satisfactory enough on low horse- 

subject to high temperatures and cor- 
rosive conditions. Then came anti- 
knock fuels, with added corrosion re- 
quirements, and higher-horsepower 
engines, with higher exhaust tempera- 
tures. The black iron manifolds deteri- 
orated rapidly, required frequent re- 
pairs and replacement. 

After extensive experimentation, 
stabilized stainless steel was finally 
substituted for black iron. The trouble 
promptly vanished. No more high- 
temperature deterioration, because the 
scaling temperature of stainless ex- 
ceeds 1650°F., is well above the ex- 
haust temperature of present-day en- 
gines. No more corrosive deterioration 
from anti-knock fuels. And better fa- 




and tough ne 


Today, stainless collector rings, be- 
cause of their proved superiority, are 
standard equipment on virtually all 
service ships and commercial aircraft, leadership of American 
And every day, this strong, stable, and today for complete dati 


thermal parts, as light-weight frame- 
work and sheathing for wings, fuselage, 
and tail members. It is helping you 
' ro the world 


STAINLESS STEEL 

AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and Nea York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
NATIONAL TUBE COMPANY, Pittsburgh 


UNITED STATES STEEL 





WESTINGHOUSE PROTECTS IMPORTANT 
AIR TERMINALS 



Below ground substation of the new Hart- 
ford Airport -- with Wcstjnghouse clec- 


M ORE than 700 American airports 
are lighted with Westinghouse 
equipment . . . and many others depend 
on Westinghouse electrical equipment 
for everyday operation. 

This indicates the importance of West- 
inghouse electrical apparatus in the 
Aviation Industry. Modem control desks 
bring to the finger tips of every dis- 
patcher the information and control — 


from weather reports to landing lights 
— necessary to guide the take-off and 
landing of huge skyliners. Westinghouse 
is able to supply your electrical needs 
quickly, efficiently and satisfactorily, 
through its 35 well-equipped service 
shops and 27 well-stocked warehouses 
paralleling major air lines. Westinghouse 
Electric & Manufacturing Company. 
East Pittsburgh, Penna., Dept. 7-N. 



Westinghouse — fljfi 


ELECTRICAL PARTNER OF THE AVIATION INDUSTRY 
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CATAPULT 


Descended from the famous^Vought Corseiir, 
first service type airplane everlo-be launched 
by catapult, the new Vought-'Sikorsky Ob- 
servation Scout is nowin quantity production. 
Bringing the advantages of the monoplane 
type to catapult operations, the OS2U-1 
incorporates several design and structural fea- 
tures never before combined in one airplane. 
Its high performance, small wing span, light 
weight and low landing speed, mark a new 
milestone in the development of Observation 
Scout airplanes for the United States Navy. 


VOUGHT-SIKORSKY AIRCRAFT 

STRATFORD, CONNECTICUT 


One of the three divisions of 



UNITED AIRCRAFT CORPORATION 
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Unusual Airline Requirements 
Met By Lockheed 



LOCKHEED AIRCRAFT CORPORATION 




LOOK TO LOCKHEED FOR LEADERSHIP 




accomplishments of 1950 (with trans- 
Atlantic departures every-hour-on-the- 
hour, with thousands of airplanes 
transporting people and goods on 
peaceful missions from one end of the 
country to the other, with hundreds 
of thousands of privately owned planes 
in use for business and pleasure) and 
he, too, may be able to say, “For all 
this we may thank the Fuehrer." For 
the airplane, although one of the most 
powerful weapons for war ever forged, 
has its greatest potential as an instru- 
ment of peace. Today we spend our 
millions for wings of commerce, — 
hundreds of millions for wings of war. 
Our greatest hope for the future is to 
see this ratio reversed. It all depends 
on whether general sanity can be re- 
stored in the world before we succeed 
in destroying ourselves. 

» WAR OR PEACE, whatever lies 
ahead for aviation, it is certain that we 
are in for a period of rapid expansion 
of plant and personnel in the next two 
or three years. T. P. Wright, in his 
article in June Aviation, "America's 
Answer,” plotted the trends of labor 
requirements for the period ahead. 
And as certain as death and taxes, 
anyone who has anything to do with 
the hiring, bring, or training of labor 
in connection with this program will 
run up against one of the important 
(and not always well understood) 
laws of the land, known as the Wagner 
Act. Sooner or later he will have to 
deal also with its administering body, 
The National Labor Relations Board. 
The meaning of the Act and the 
interpretation of the N.L.R.B. have 
caused frequent headaches to manage- 
ment and labor alike. Everyone who 
has anything to do with this problem, 
especially in the critical period of high 
pressure aircraft production which we 
are facing, would do well to add to his 
library and study carefully a little book 
recently published, entitled “The 
Worker, the Foreman, and the Wag- 
ner Act.” It is by Russell Greenman 
(a consultant in labor relations) and 
is published by Harper Brothers in 
New York. It gives in non-lcgal, 
everyday English, the essence of the 
Wagner Act and cites many cases of 
N.L.R.B. interpretations from actual 
cases which have been adjudicated. 
It's the best thing we have seen on the 
subject so far. 

» RAIN OR SHINE, as Labor Day 
weekend dawns, the thundering herds 
will be at it again, streaking across 
Cleveland's skies, diving at pylons, 
risking necks to give Clevelanders 
and guests a show for their money, — 
hopeful, too, of annexing a bit of the 


prize money to rejuvenate bank rolls 
depleted by the winter's revamping of 
last year’s race designs. But that any- 

of it we must voice our annuql doubt. 
We have been more than skeptical of 
the “laboratory of the industry” argu- 
ment for lo, these many years. The 
uncontrolled, 'diit-Ormiiss brand of re- 
search conducted by the independent 
race plane builder contrasts sadly with 
that type of research that we men- 
tioned earlier in these columns, and 
has seldom turned up anything new 
or of practical value to the commer- 
cial or military designer. Much as we 
admire the ingenuity and personal 
valor of the pilot-designers who turn 
up to race year after year, we cannot 
help but feel that their talents might 
lie expended more profitably in bona- 
fide industry research programs where 
they could be given opportunity to 
prove their theories without a great 
and unnecessary risk to their necks. 
In the period of expansion and devel- 
opment that lies immediately ahead 
we will have to conserve and utilize 
to its fullest extent every ounce of 
available brain power, and it would 
be too bad to see any of it wasted 
unnecessarily. We are hopeful that the 
1939 races can be run off without 
accident, and that the crowds can be 
given a sensible program that will 
boost, and not hinder aviation. 

» WE LOSE, OAA GAINS the serv- 
ices of our esteemed Associate Editor, 
Dan Sayre. Come September 1st Mr. 
Sayre moves into Washington to 
become Director of the Bureau of 
Statistics and Information, the job left 


BLAINE STUBBLEFIELD, who lakes on 
the editorship oi THE AVIATION NEWS, 
with headquarters in Washington. 


vacant by the appointment of C. B. 
Allen to the Safety Board earlier this 
year. We make this announcement 
with mingled feelings, for although we 
can derive satisfaction in having one 
of'thc members of the staff of Avia- 
jion 'selected for this important C.A.A. 
post, we "regret exceedingly that his 
Services will be lost "to this magazine. 
Mr'. Sayre has made outstanding con- 
tributions to Aviation, not only 
through his handling of the news sec- 
tion, which he has revamped and re- 
styled completely during the last eight- 
een months, but as a feature writer 
and as a general associate in the carry- 
ing on of the work of the paper. We 
know that all our readers will join 
us in wishing him the best of luck on 
his new assignment. 

» ALSO TO WASHINGTON g6es 
the job of editing the Aviation News. 
With Mr. Sayre’s departure, the focus 
of our news gathering and news com- 
ment will be shifted to our Washing- 
ton office and will be in charge of 
Blaine Stubblefield. Mr. Stubblefield 
has long been connected with aviation 
and has been a very valuable con- 
tributor to the Aviation News during 
the past few years as a member of 
the Washington staff. Where, how- 
ever, Aviation affairs have been oc- 
cupying only a relatively small part 
of his time, from here on the great- 
est part of his time will be earmarked 

knowledge of Washington affairs and 
the Aviation News can do nothing 
but benefit by his work and from the 
fact that his headquarters will stay in 
Washington. 


DANIEL SAYHE. who leaves AVIA- 
TION'S stall this month lo join the 
C.AA. in Washington. 
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Off- decks 


The Navy’s flying fighters need "sea-legs” too! 


Bendix 


Supplying sturdy "sea-legs" to the navy’s fleet of Grum- 
man F3F-1 single-seat fighters, Bendix wheels, brakes 
and pneudraulic shock struts admirably meet the need 
for absorbing the impact shocks of landing on deck, 
or taxi-ing and take-off on terrain that is often none 
too smooth. Brakes that are capable, reliable and nicely 
responsive, facilitate ground maneuverability — steering 
as well as stopping. Off- decks, both struts and wheels 
retract smoothly into side wells in the fuselage. 

BENDIX PRODUCTS DIVISION 
of Bendix Aviation Corporation, South Bend, Indiana 


LANDING-GEAR EQUIPMENT 

AIRPLANE WHEELS, BRAKES, PNEUDRAULIC 
SHOCK STRUTS, TAIL KNUCKLE ASSEMBLIES 
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» The Side Slips Editor is cer- 
tainly getting around these days. Part 
of his copy came in by air mail from 
Detroit, part came in on horseback 



from Wilkes-Barre, Pa. We saw him 
at Wright Field, carefully examining 
the details of what appeared to be the 
Intrepid Aviator’s original Jenny. 
While he was deeply engrossed in the 
wing skid design, a civilian guard 
came along and told him he would 
have to report to the nearest Captain. 
The Captain gently but firmly re- 
minded him that the ship he was ex- 
amining so closely was in the re- 
stricted area. — E d. 

» Sometimes we're absolutely amazed 
at the vision and ability to foresee the 
future that some men have. For in- 
stance. at the celebration of the Army- 
Air Corps’ 30th anniversary at Day- 
ton, General Arnold revealed that 
one man put in a bid of $5,000,000 for 
the first military airplane, thirty years 

» lx General Arnold's description 
of the purchase of the first military 
airplane, we noticed another interest- 
ing side-light. Thirty years ago the 
Army was demanding performance 
beyond anything the designers could 
expect to meet, — but even that early 
the designers started delivering the 
performance the Army thought could 


» The Intrepid Aviator was in the 
office the other day to help us unveil 
a new box of cigars and during the 
ceremony commented that he read 
where some officials of the State of 
Louisiana had been indicted in an 
alleged “hot-oil” scandal, and he 
thought he might have gotten some of 
that kind of oil in an engine that let 
him down in a wheat field recently. 

» The Bureau of Standards has 
offered advice to aircraft manufac- 
turers on methods of insulating the 
walls of airplane cabins against cold. 
That is just another illustration of the 
great progress being made in aircraft. 
Only a Jew years ago there wasn't 
any use insulating an airplane against 
cold when it wasn’t even possible to 
get the engine started in cold weather. 

» “Tuckekton, N. J., July 9 (A.P.) 
— Two occupants of an airplane es- 
caped injury when they were forced 
to land on a stretch of scrub pine land 
6 mites north of Tuckerton, because 
of a rainstorm. The front end of 
iheir plane was damaged.” 

N. Y. Herald-Tribune. 

»If one lands past enough in that 
scrub pine land it is even possible to 
damage the back part of the airplane 

» One of the cigarette manufacturers 
is now featuring testimonials from 
the various well known test pilots in 
the magazine advertising. Having 
had much to do with test pilots and 
their works over many years we must 
warn the advertising manager of the 
cigarette company that these testi- 
monials lack a certain something 
which would make them more realis- 


tic to the people in the industry. The 
kind of a statement test pilot Joe 
Doakes, would be able to make at the 
field while a test program was actu- 
ally under way would be something 
like the following: — 

Test Pilot: — “I have always 
smoked El Ropo cigarettes and — ” 
Hangar Foreman: (In loud voice): 
— “Joe Doakes! Telephone!” 

T. P.: — “Pardon me a moment, 
please.” 

T. P.: — (Reluming) “As I was 
saying I've smoked El Ropo cigarettes 
for 6.4 years, reduced to standard. 

Engine Mechanic : — “Joe ! I’ve 
busted off two of these thermo- 
couple leads. You can get by with- 
out them, can’t you?” 

T. P.: — "Sure. I’ll put down the 
same figures I got on the last climb.” 
(Turning to Ad. Man) “Now, in 
regard to these All-Punk cigarettes 

Ad. Man: — “Pardon me, Mr. 
Doakes, we're talking about El Ropo 
cigarettes.” 

T. P.:—“ Oh yes! We’re testing 
three models here now and I get kind 
of confused. Pardon me a moment, 
I just thought of something. Hey 
Jack! The handle for the anti-spin 
chute fell out of the pocket on the last 
trip, and got all wound up in the land- 
ing gear lever. Put a little safety 
wire on it, will you?” (Turning to 



Ad. Man) “Now, what was it you 
wanted to see me about?” 

Ad. Man: — “El Ropo Cigarettes.” 

T. P.: — "Oh, of course. Well, I’ve 
smoked — •” 

Hangar Foreman: — “Joe Doakes! 
Telephone!” 

T. P. : — “Pardon me a moment, 
please.” (As he returns, mechanic is 
warming up engine full throttle so 
both men have to shout.) 

T. P.: — “Tell you what I'll do. 
Just leave me your address and I’ll 
get a report off to you right away." 

Ad. Man: — “Suits me fine. Let's 
do it that way. But how about really 
writing the report this time? This 
is the third trip you’ve promised it 

7\ P.: — "Oh sure. Absolutely. 

Rely on it. I always get my reports 
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AVIATION'S 

BIG SHOW— 

— or What of It? 


o 

1939 

( 


By 

Charles F. 
McReynolds 


Our West Coast Editor (old 1313-x), a dyed-in-the-wool enthusiast of 
many years' standing, uncorks some pent-up ideas on the past, present 
and future of 

THE NATIONAL AIR RACES 


e write this pre-race summary of 1939 National 
r Race prospects the ballyhoo is well under way 
‘s annual side-show. By the time you read 
this the circus atmosphere will have pervaded Cleveland 
and the populace will be trekking airport-ward for its 
yearly glimpse of flying freaks. At this writing everything 
points to the most interesting air race meet since the 
series opened in Cleveland ten years ago. but the sad 
part of the picture is that this interest will have little 
relation to the industry proper. Each year the air race 
side show seems to draw farther away from the main tent 
of the industry. 

In spite of the technical and competitive interest in this 
year’s racing events, it is not impossible that another 
twelve months along the path racing is now following 
may leave the show stranded permanently. It is reported 
that total 1939 prize money will fall about $17,000 short 
of the 1938 purse. And this in the face of conditions 
which find the race plane builders scraping financial 
bottom. This year there will be only one new design at 
Cleveland so far as we know now, and it may not arrive. 
No new racers are under way for the 1940 season. A 
number of men who have been giving all or most of their 
time to race plane development have already turned their 
attention to other phases of aviation work. Increasing 
concentration of the industry on military work, and on 
the development of small private planes, or large transport 
planes, is tending to divorce the industry completely from 
the highly specialized field of race plane design and con- 


This condition is a striking contrast to the fact that 
technical experimentation was never at a higher level, or 
in a more interesting field. A host of engine design ex- 
periments are being tested. New spark plugs, piston rings, 
fuels, etc., are being tried on a large scale. Engines like 
Schoenfeldt’s and Chester’s Menascos have only an ex- 
ternal resemblance to the factory design from which these 
racing engines have been developed. Changes include 
novel fuel induction systems, entirely new cylinders, cylin- 
der head finning, spark plug location, new pistons and 


rings, new counlerbalanccd crank shaft, special valves, 
camshafts, etc. One of the new race planes, rebuilt from 
last year, is of plastic plywood construction. Various 
combinations of wing plan form, airfoil section, angle of 
incidence, etc,, are putting in an appearance. 

But in spite of all interest in the current program we 
cannot look ahead with any enthusiasm to future air race 
meets. After all a side-show is something that detracts 
from the main performance, unless run under the same 
management on a coordinated basis. This magazine has 
repeatedly pointed out the urgent need of direct industry 
control of air racing if it is to continue. But we find the 
industry at the best aloof, and at the worst hostile to air 
racing. Industry people are often heard to remark that 
air racing doesn't “contribute” anything to the sciences 

Possibly the reason lies in the lack of a program under 
which such contributions might be made. No one really 
familiar with the detailed work done by many race plane 
builders would deny that they might be able to contribute 
to the improvement of military and commercial designs if 
given the proper incentive and opportunity. In the rapidly 
changing world of aviation, with air power of paramount 
importance to national defense, every kind of high speed 
experimentation and research is of vital importance to the 
country as a whole. Private research along air racing 
lines could be a vital part of our future high speed develop- 
ment program. But under the present lack of industry 
interest it is just a side-show to amuse the people of Cleve- 
land and vicinity. Obviously, the average spectator who 
attends the Cleveland races regards the midget speedsters 
and their pilots with all the awe he would Halley’s Comet, 
should it suddenly swoop down and start doing pylon 
turns around the ten mile course. Doubtless many of the 
spectators regard the "dare-devil" pilots either as super- 
men with nerves of steel, the eyes of an eagle, and the 
muscles of Tarzan, or else they consider them out-and-out 
lunatics, want-wits, or willing suicides. Perhaps not one 
in a hundred credits these men with being rather normal 
young patriots with a sincere desire to contribute some- 
thing definite to the advancement of the art and science 
ot aviation, and to the establishment of American flying 
ahead of competing foreign countries. 

Obviously, these fellows are not governed by a “get- 
rich-quick” complex. They have all gone broke year after 
year and still continue in the game. And it is equally 
obvious that they are not primarily motivated by a greed 
for fame, since few of the pilots and none of the designers 
get newspaper space (with slight exceptions) outside of 
the city of Cleveland. 

But in spite of lack of recognition, and lack of money, 
the race people have doggedly carried on the battle. And 
it is still true that, with all the aircraft design and engi- 
neering work now in progress, these race meets present 
the public with its only opportunity to step up and see full 
scale research being conducted at an accelerated pace in 
full view of the whole world. If a new type landing gear 
doesn't work the result is obvious. If an engine innova- 
tion backfires just when things seemed to be looking up, 
the engine usually does something dramatic for the benefit 
of the assembled multitude. Certainly this public testing 
of engines, propellers, fuels, structural and aerodynamic 
novelties, could be better dramatized for both the public 
and industry. The race management has gone the limit 
on whooping up the drama, but until and unless the indus- 
try takes hold the whole show will continue on much the 
same basis as a carnival merry-go-round, with a fury of 
sound and motion, but always arriving back at the starting 
point after not having been anywhere in the meantime. 


You’ll Meet Them 

at the RAGES 

Old 1313-X sizes up the planes, the 
pilots, and their chances in avia- 
tion's big Labor Day show. Turn 
the page lor the 1939 form sheet. 

By 

Charles F. McReynolds 



Loo Williams left, and Bob Bean center, re-graoming the veteran 
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Art Chester takes great care in balancing the connecting rods 
of his Menasco engine. 
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cst modification o£ Army pursuit type 
Severskys, we are told. Such a plane 
should have a definite advantage over 
Fuller's veteran Seversky, and may 
even surpass the highly touted Hughes 

As this is written the entry of the 
Hughes plane is still in doubt The 
ship is now the property of the Timm 
Aircraft Corp. and design work is be- 
ing pushed on development of a mili- 
tary pursuit modification with higher 
power. Timm is understood to have 
purchased full design rights from 
Hughes and also to have the continu- 
ing cooperation of Hughes and his 
engineers in development of the new 
pursuit. Obviously a victory for the 
Hughes racer at this time would bene- 
fit the military design program being 


conducted by Timm. But there are 
rumors that Paul Manta, and perhaps 
other pilots, are bidding for the 
Hughes racer because of the prize 
winning potentialities it holds. In any 
case the plane and its Pratt & Whitney 
engine are in excellent shape. Vance 
Breese has been engaged to fly the 
ship from Newark, where it is now 
stored, to Burbank before the start of 
the race. There remains the possibility 
that someone may buy the Hughes 
racer and enter it in the Thompson 
•Trophy, due to the higher purse. We 
arc inclined to believe it is a better 
ship for cross country work, but 
Richard Palmer, designer of the 
Hughes, feels that the aspect ratio of 
six to one makes it particularly effi- 
cient on pylon turns. In any event the 


general public is at last to have a 
close-up view of the Hughes racer in 
actual competition. 

And notwithstanding the new Sev- 
ersky to be flown by Jacky Cochran, 
and the proven capabilities of the 
Hughes, we expect to see Frank Fuller 
close to number one spot in Bcndix 
standings. His plane is in shape and 
he has polished up his piloting and 
navigation with a distinguished list of 
inter-city speed flights in recent 
months. It is quite possible that we 
may see another neck-and-neck finish 
among these three favored contenders. 

An outsider who may break into the 
winner’s circle is the ill-fated Bellanca 
tri-motor racer flown by Frank Cor- 
dova. This plane has suffered a series 
of misadventures and so has never had 


RACE PLANES 




RACE 

1 BENDIX 
TROPHY 

Los Angeles-Cleveland-New York 
Total pt .... $27,500 


2 GREVE 
TROPHY 

200 miles. 20 laps 
Total purse $20,000 


3 THOMPSON 
TROPHY 

300 miles, 30 laps 
Total purse $37,500 


a chance to show what it can do. 
Powered with two Menasco C6S4 en- 
gines, and one Ranger 12, the Bell- 
anca could come close to winning and 
may do just that. If Paul Mant/. 
doesn't fly the Hughes racer he will 
try again with his Lockheed Orion 
with which he. took third last year. In 
any case the Orion will probably be 
flown in the race by some pilot. It 
has been thoroughly prepared and 
should do no worse than fifth, maybe 
again a third. Close back of the Orion 
may come the two Beechcrafts to be 
flown by Bob Perlick and Max Con- 
stant. And if the leaders suffer trouble 
either of these planes may come home 
in front. Inez Gibson, Burbank aerial 
charter service operator, has been pre- 
paring for the race by flying a North- 


rup Gamma, possibly the same ship 
used by Hughes to set a transconti- 
nental record. We suspect that Inez 
may relinquish the controls in favor 

the Northrop is probably not fast 
enough to press the race leaders. Also 
listed as a possible starter is Wilbur 
Shaw, Indianapolis race winner, with 
a Vultee. Shaw is an experienced 
pilot and may place high. Certainly 
the entry of both the Hughes and the 
new Seversky, and the continuing 
competition offered the men by Miss 
Cochrane, makes this 1939 Bcndix 
Trophy race a classic contest. 

On Sunday the closed course racing 
is opened with the Greve Trophy. No 
better crowd-pleaser has ever been 
staged than the 1938 battle between 


Tony LeVier and Art Chester. Both 
boys are back again, with their planes 
in better trim than ever, so another 
ding-dong speed-fest is a cinch. How- 
ever. the situation is intensified by the 
readiness this year of the new Folk- 
erts, which may be even faster than 
Chester’s Goon or LeVier’s Schoen- 
fcldt Firecracker. Also, Keith Rider 
has completely revamped the 8-Ball. 
and a very promising new plane from 
the Coast, the Floyd Special, is being 
flown by Bob Bean. Furthermore, 
Harry Crosby has his plane in the best 
condition to date and may finally show 
some of the speed which has been 
promised at former race meets. This 
gives the spectators a possible six con- 
tenders of theoretically equal possibil- 
ities. We have guessed that all six 


1939 RACING FORM 

(based on best available information at the time of going to press) 






O ldest institute of aeronautical 
sciences is Britain's Royal 
Aeronautical Society, founded on 
January 12, 1866, in the days when 
balloons were the only method of 
getting people into the air. From its 
earliest days, however, its members 
have been convinced of the feasibility 
of heavier-than-air flight and have 
bent their energies in that direction. 
To prove it, we have only to mention 
a list of some of the outstanding 
members, names now indelibly en- 
graved in the history of aviation, — 
Glaisher. Stringfellow, Lilienthal, 
Pilcher, Maxim, Horatio Phillips, Sir 
William Crookes and Orville Wright. 
Earliest meetings were held in 



Argyll Lodge, Campden Hill, and at 
Stafford House, or at the private ad- 

until 1902 that the Society had its 
own offices, a room at 35 Victoria 
Street, Westminster "for the office 
and library of the Society at a rental 

in aviation forced a move to 11 
Adams Street in 1911 and later, — 
1917, to the offices at No. 7 Albe- 
marle Street, the location long since 
familiar to American visitors as Cap- 
tain Pritchard's headquarters. 

To many of us, hours spent in the 
old library, followed by tea with 
Lawrence Pritchard and his staff be- 
fore a crackling fire will remain as 



Electrical Insulation 

for AIRCRAFT 


By 

Graham Lee Moses 



Insulation Engineer 
IV cs ling house Elec. & Mfg. Co. 
East Pittsburgh , Pa. 


T he tremendous strides recently 
made in the development of air- 
craft have necessitated important 
changes in electrical equipment for 
aviation service. The electrical sys- 
tem on larger aircraft has outgrown 
its prototype, the automotive or bus 
type of low voltage D.C. system. 
With the greater demand for electri- 
cal energy on aircraft has necessarily 
come an increase in D.C. voltage or 
a change to A.C. systems which also 
utilize higher voltages. The use of 
these higher voltages completely 
changes the picture of the insulation 
problem on aircraft electrical equip- 
ment. Since extreme changes in alti- 
tude, pressure, temperature and humid- 
ity have an important effect on insu- 
lation, it seems timely to consider these 
and determine their general effect 
upon insulation design. From such a 
study it is possible to set up simple 
standards of insulation tests and mini- 
mum creepage distances for the various 
voltage classes. 

Changes in altitude result in very 
great differences in atmospheric pres- 
sure and ambient temperature. The 
effect of altitude on ambient temper- 
ature and atmospheric pressure is 
shown in curve Fig. No. 1. 

Atmospheric pressure has an im- 
portant effect upon the dielectric 
breakdown characteristics of air. and 
upon surface “flashover” voltage. 
Curve Fig. No. 2 indicates the effect 
of atmospheric pressure as determined 
by altitude on the breakdown voltage 
of air. The effect of reduced atmos- 
pheric pressure in “flashover" voltage 
for a typical material is shown in 
curve Fig. No. 3 for various electrode 
spacings. These latter values arc 
only comparative as the type of sur- 



face and several other variables have 
an important effect on this factor. 
From these curves it is clear that at- 
mospheric pressure, and therefore alti- 
tude, play an important part in de- 
termining the ability of many parts of 
electrical apparatus to withstand volt- 
age strains. 

Quick changes in altitude resulting 
in sudden variations in pressure and 
temperature often cause the precipita- 
tion of moisture on insulating sur- 
faces. This still further complicates 
the problem of insulating aircraft 
electrical apparatus as the “flashover" 
voltage is still further reduced by this 
phenomenon. 

The great variation in ambient tem- 
perature with altitude results in simi- 
lar changes in operating temperature 
of the electrical equipment. Due to 
the differences between coefficients of 
expansion of insulation, steel, alumi- 
num and copper these temperature 
differences impose severe mechanical 
stresses upon the insulation. 

From a study of the effect of these 
variables on insulation, it can readily 
be seen that the problem of insulating 
electrical equipment for aircraft serv- 
ice is widely different from insulating 
conventional equipment. The duty 
imposed in aviation service is most 
nearly comparable to that encountered 
in railway service, however, even this 
duty is not as severe as in aircraft 
service. One particularly important 
difference is that railway apparatus is 
not subjected to reduced air pres- 
sures that occur in aviation service. 

In selecting a tentative standard for 
insulation dielectric breakdown tests, 
the expected voltage range has been 
divided into four classes. Factory 
test voltages have been selected which 


are based somewhat on railway 
practice as established by A.I.E.E. 
Standards No. 16 with increased 
values in some cases which are based 
on judgment and laboratory tests. 


Rated 

Circuit Voltage 
( A.C . or D.C.) 
0 to 50 
51 to 100 
101 to 200 
201 to 500 


Proposed 
One Minute 
Test Voltage * 
1000 
1500 
2000 
2500 


* Tesl voltages are 60 cycles RMS values. 

Those test voltages constitute a test 
of the ability of the solid insulation 
to resist puncture. They are not 
intended as a factory test of creepage 
surfaces. When apparatus is new. 
clean and dry the ability of the creep- 
age surfaces to resist flashover is very 
high. It has been found that the ratio 
of flashover voltage under factory test 
conditions to that under service con- 
ditions is very great. For example on 
one standard material the flashover 
voltage at atmospheric pressure was 
reduced 72 by the presence of 
moisture on the surface and the re- 
duction in air pressure to J atmos- 
phere. Therefore, a voltage which 
would be a satisfactory test of a 
creepage surface when clean and dry 
would be an excessive strain on the 
solid dielectrics. It is, therefore, 
necessary to establish creepage dis- 
tance which will be satisfactory under 
the most adverse condition. 

A considerable amount of labora- 
tory work has been done in deter- 
mining the effects of pressure, spac- 
ing, moisture and type of surface on 
flashover voltage. This data is too 
voluminous to be repeated here but 
the characteristic of a typical dry 


material is shown in curve Fig. No. 3. 
From the data obtained in these tests 
the following creepage distances were 
established as minimum values. 
Wherever it is possible to increase 
these values without seriously handi- 
capping the apparatus it should be 


Recommended 

Minimum 

Rated Circuit Creepage 

Voltage Distance 

0 to 50 1/8" 

51 to 100 3/16" 

101 to 200 1/4" 

201 to 500 3/8" 


Likewise it is necessary to establish 
minimum striking distances through 
air where no creepage path exists or 
it is greater than recommended above. 
These values should also be consid- 
ered as absolute minimum and be in- 
creased wherever possible. 


Voltage 
0 to 50 
51 to 100 
101 to 200 
201 to 500 


Recommended 

Minimum 

Striking 

Distance 

1/16" 

3/32" 

1/8" 

3/16" 


A great deal of development work 
has been done and much progress has 
been made in producing electrical 
apparatus suited to the needs of the 
aviation industry. However, it must 
be recognized that it is only a begin- 
ning. Insulation is a phase of the 
electrical art which is too often 
taken for granted. The foregoing 
data and recommendations are offered 
in the hope of giving a better general 
picture of the insulation problem. 
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O N various occasions during the 
last eighteen years the results 
of theoretical studies and experiment- 
al investigations have been published 
in the Technical Press of Europe and 
the United States, dealing with the 
flight phenomenon commonly referred 
to as "floating,” “cushioning," and 
“pancaking.” Such performance va- 
garies are conveniently classified under 
the single term of “ground effect,” 
for they are only experienced during 
the take-off and landing of airplanes 
when relatively close to the ground 
surface. Pilots are familiar with 
"ground effect” and sometimes find 
it rather troublesome in the case of 
certain airplanes and under some con- 
ditions of operation. 

The entire subject is still hazy in 
spite of the attention given to it by 
a number of investigators, and there 
is sufficient divergence between wind- 
tunnel and test-flight results to jus- 
tify suspicions of the experimental 
methods used in many cases. Among 
the more impressive and interesting 
of test data are those obtained by 
Elliot G. Reid and Kenneth F. Ridley* 
and published by the National Ad- 
visory Committee for Aeronautics. 
The tests of Ridley were among the 
most comprehensive up to that time, 
being made upon eleven airplanes of 
differing design and construction. Cal- 
culations based upon the test data 
appeared to check the commonly ac- 
cepted aerodynamic theory of “ground 
effect” so closely that further and 
more thorough consideration of the 
subject seemed unnecessary. But such 
was not the case since continued prog- 
ress in theoretical and applied aero- 
dynamics, together with parallel dc- 
• Report No. 265. N.A.C.A. T. N. No. 549. 


velopments in power units, led to 
marked changes in design, changes 
which greatly increased both the size 
of airplanes and the wing loadings. 
Flight speeds continued to mount to 
higher limits, and the take-off and 
landing problem assumed more seri- 
ous proportions. 

What is "Ground Effect"? 

When flying an airplane close to 
the ground, within a depth zone which 
varies from a value equal to the full 
wing span down to the point of actual 
contact of the landing wheels with the 
ground surface, the pilot may observe 
that’ there "is more than normal delay 


in reduction of speed down to that 
best suited for making the landing 
proper. In other words, there is a 
prolongation of the lift usually accom- 
panied by a reduced demand on the 
power plant. An impressive idea of 
the action is best obtained by attend- 
ing some of the gliding and soaring 
contests, and observing the extended 
flight of a glider as it skims along at 
a height of one or two feet above the 
surface of the landing field. The pilot 
sometimes finds it difficult to bring 
his craft down onto the field surface. 
Similar effects arise when landing sea- 
planes and flying boats, although now 
the interference surface is composed 



“Ground effect" has a great deal to 
do with the take-off performance of 
heavily loaded airplanes. In such 
cases the ground effect enables the 
airplane to get off from the landing 
field surface with engines well out, 
the climb speed at first being momen- 
tarily high and then starting to de- 
crease before the airplane has passed 
out of the ground interference zone. 
If the engines are full out, it may be 
impossible to attain a flight altitude 
of more than forty or fifty feet, to 
be followed by a forced landing. The 
use of controllable pitch propellers and 
supercharged engines have done much 
to minimize this difficulty. 

Physical Characteristics of 
"Ground Effect." 

The physical character of “ground 
effect,” for still air conditions, may 
be roughly picturized as shown in 
Fig. 1. The diagram indicates how 
the ground surface spreads out or 
flattens the streamlines of the body 
of air surrounding the wing. The 
broken lines represent the effect of 
the moving wing on the air when 
free of the ground interference. The 
streamlines are deflected upward to- 
ward the leading edge of the wing, 
and downward from the trailing edge. 
In a wind tunnel, where the wing is 
at rest and the air in motion about it, 
this bending or flexure of the air 
stream is quite impressive, and is 
found to extend a very considerable 
distance into the air region about the 
wing. The resultant air force on the 
wing is represented by the vector R', 
the tilt of the vertical being propor- 
tional to the angle of attack K . When 
the wing is now moved adjacent to a 
solid boundary, the stream lines have 
their curvature markedly reduced, and 
assume a shape somewhat as indicated 
by the solid line curves. The resultant 
air force R' on the wing is now ro- 
tated toward the vertical and its point 
of application, or the center of pres- 


sure, moves toward the leading edge. 
Of course, the relative amounts of 
streamline distortion are not constant 
along the span of a wing, since the na- 
ture of the air flow varies over the 
latter, particularly at large angles of 
attack when the air loading builds 
up toward the wing tips. 

Now this straightening out of the 
flow lines means a decrease in the 
"downwash” angle, bringing about 
thereby a reduction in the induced 
drag, but probably having no effect 
on the profile drag unless circum- 
stances allow the wing to come excep- 
tionally close to the ground surface. 
This lowering of the induced drag is 
precisely the effect of an increased 
aspect ratio; that is, the wing perfoims 
as though it possessed a new, appar- 
ent, or fictitious aspect ratio greater 
in magnitude than its actual or geo- 
metric aspect ratio. From airfoil 
theory we learn that the greater the 
aspect ratio of a given wing, the 
smaller the angle of attack correspond- 
ing to a given value of the lift coeffi- 
cient Cl, and therefore the higher the 
flight speed for a given airplane load- 
ing. This means that ground effect 
acts to decrease the effective angle of 
attack of a wing below that indicated 
by its position with respect to the 
relative wind. Referring to Fig. 2. 
the lower solid line represents the Ci. 
curve for flight conditions outside of 
the ground effect region, while the 
upper solid line shows the interference 
action of the ground surface, the slope 
of the curve becoming steeper accom- 
panied with possibly some increase in 
the maximum value of the lift coeffi- 
cient. The stall occurs at a lower 
value of ce, and in some cases may 
account for "pancake” landings which 
occur when the pilot still believes his 
airplane flying at a non-stall angle 
and speed. 

Magnitude of the "Ground Effect." 

The most commonly accepted and 
best known of the theories of ground 


effect is that proposed by Prandtl and 
Wieselbergs many years ago, which 
furnishes the simple correction for- 

(1) 

where A a i is the number of degress 
by which the geometrical angle of 
attack of a wing should be decreased 
for a given height above the ground 
surface, while Cdi is the correspond- 
ing amount by which the induced drag 
coefficient should be reduced. The co- 
efficient “8” is the Prandtl interfer- 
ence factor, and its value depends on 
the wing span "b" and the mean 
height "ft” of the wing (lower wing, 
if a biplane) above the surface. 
is the geometric aspect ratio. 

It is easily shown that if is 
the apparent or effective aspect ratio 
when an airplane is flying within the 
zone of “ground effect,” then 



The formulas were derived on the ba- 
sis of still air conditions, and should 
not be applied for angles of attack 
(Turn to page 77) 









BELLANCA 

Model 14-9 


A k answer to the call of the CAA 
for spinless private planes is 
the Bellanca model 14-9. Among its 
safety features are two auxiliary fins 
mounted at the tip of the stabilizer, 
which are intended to counter-act the 
tcndancy of the ship to spin. This 
together with the use of the Bellanca 
“B” airfoil section, noted for its very 
favorable stall characteristics, gives 
stability to the plane and enables it to 
be landed at a high angle. Powered 
with a LeBlonde 90 hp. engine 
the model 14-9 lands at 47 m.p.h. 
cruises at 120 m.p.h. and can climb to 
a service ceiling of 14,000 ft. 

The structure is of semi-wood and 
metal construction, the wings for the 
most part being of spruce and the 
fuselage of normal welded steel tube 
construction. The covering of the 
wing is of plastic bonded plywood 
from the front face of the rear spar 
forward and around the leading edge 
and back to the rear spar. The trail- 
ing edge of the wing and the aileroms 
are fabric covered, as is also the wing 
tip bay. A feature of the wing con- 
struction is the fact that the wing 



fillet is made as an integral part of the 
wing, thus eliminating the necessity of 
a separate metal fairing fillet. 

The design of the fuselage follows 
the standard Bellanca form being the 
shape of an airfoil section. Inside, the 
upholstering is in the best automobile 
tradition, with one passenger behind 
the pilot and co-pilot’s seat with all 
three facing forward. The right hand 
dual control arrangement is readily 
removable. 

A notable feature of the plane is its 
retractable landing gear. This is 


probably the first time a plane in this 
price class lias offered this as stand- 
ard equipment. The retracting mechan- 
ism is hand operated from a wheel in 
the cockpit, and has both audible and 
visual warning devices to prevent 
landing with the wheels up. The 
wheels, when folded back, fit into wells 
in the wing which are just outboard of 
a twenty gallon gas tank in the left 
wing root, and a three cubic foot lug- 
giige compartment in the right wing 
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1600 


H.P. 


1600 H.P. is now available for sale throughout the world. 

The 1600 H.P. Double-Row Cyclone 14 is the outgrowth 
of experience gained from the production and operation 
of over 9,000 single and double-row Cyclones, a back- 
ground that has made it the world’s most powerful aircraft 
engine now in service operation. 

Double-Row Cyclone 14 engines power all of Pan 
American Airways’ 74-passenger Boeing Clippers now in 
regular service on their trans-Atlantic routes to England 
and Southern France and their trans-Pacific routes to 
Honolulu, the Philippines and China. Another outstand- 
ing example of commercial aircraft powered by Wright 
Double-Row Cyclone 14 engines is the new 36-passenger 
See the Advanced Cyclones Now 


twin-engined Curtiss- Wright Transport. 

Further use of the engine is indicated in the large pro- 
duction orders for the Double-Row Cyclone 14 which have 
recently been placed by the United States Government 
under its procurement program to expand the Air Forces. 
These engines are already installed in twin-engined U. S. 
Navy Patrol Boats and two manufacturers’ production 
models of twin-engined U. S. Army Medium Bombers, and 
twin-engined Army Attack-Bombers as well as other ad- 
vanced types of Army and Navy aircraft. 

WRIGHT AERONAUTICAL CORPORATION 

Paterson New Jersey 

A Division of Curtiss-W right Corporation 
Display in The Aviation Building, New York World's Fair 
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New Ranger Six 


Model 6-440C-2 completes 150 hr. type tests 


Additional improvements r 
summarized as follows: 

(1) New "tuned" intake manifolds 
and a new hotspot are employed in 
the 6-440C-2, designed to secure a 
ramming effect by properly utilizing 
mixture pulsation in the intake mani- 
folds to assist in charging the cyl- 
inders. By minor changes in the 
"tuning" it is possible to obtain 
within wide limits any desired shape 
(Turn to page 42) 


in 



From Chicago to San Francisco . . . From the Twin 
Cities to Seattle . . . From Kansas City through Albu- 
querque to Hollywood . . . From Dallas to Los Angeles, 
Stinson "105V have demonstrated their ability to 
render fine mountain performance. 


In Albuquerque, Santa Fc, Butte, Rock Springs, Chey- 
enne, Rawlins, Denver, Pueblo and other high alti- 
tude test airports, the “105” has carried full loads 
of 3 passengers and gasoline for 391 miles. Critical 
pilots hove pm-chased "105V after conclusive tests 


See and fly the Stinson “105". Convince yourself 
that because of its exclusive advantages it is the most 
desirable plane for you. 


STINSON AIRCRAFT DIVISION 


AVIATION MANUFACTURING CORPORATION • WAYNE, 


AVIATION 



MICHIGAN, 


U.S. A. 




Bellanca 14-9 

( Continued from page 36) 


Red with black trimmings is the 
standard color scheme of the model 
14-9, and after an exhaustive series of 
test flights which obtained the Civil 
Aeronautics Authority’s approval, the 
following performance figures have 
been announced: 


Maximum speed at sea 
Cruising speed at 75% 

3,000 ft alt 

Initial Rate of Climb.. 

Service Ceiling 

Landing Speed 


level. . .132m.p.h. 

120m.p.h. 

750 ft./ min. 

14,000 ft. 

47 m.p.h. 

420 miles 


The dimensions, weights and useful 
loads of the ship are: 

Wingspan .34ft.2in 

Height over cabin with tail 

wheel on the ground 6 ft 3 in. 

Overall length 21 ft 4 in. 

Wing Area . . 140.2 sq. ft. 

Weight empty 975 !h. 

Useful load 

Pilot 1701b. 

Gasoline. 20 gal . . . 120 lb. 

03. 2 gal 151b. 

Two passengers . ..3401b. 

Baggage & Misc. Equ 801b 

Gross Weight .1.700 lb 

Maximum payload 456 lb 


Ranger Six 

(Confirmed from page 38) 


cylinder, thereby increasing the vol- 
umetric efficiency. This design change 
is the result of flow tests through the 
intake ports. The program involved 
simply a study of feasible shapes of 
the intake ports to give minimum tur- 
bulence, and therefore minimum 
losses, to the intake mixture with the 
intake valve in all positions between 
full open and full closed. 

(3) The 6-440C-2 has an increase 
in stroke of j in., bringing the stroke 
to 5.500 in. The 6-410B-2A has a 
stroke of 5.125 in. 

(4) Each of the two parting sur- 
faces of the 6-440 upper crankcase has 
a milled slot extending the entire 
length of the crankcase. A rubber oil 
seal is located in this slot to eliminate 
the possibility of oil seepage. 

(5) A new camshaft with modified 
valve timing is employed in the Model 
6-440C-2 engine. 

(6) The crankshaft of the 6-440C-2 
engine is supplied with a No. 10 
spline. Other Ranger sixes arc pro- 
vided with S.A.E. No. 1 taper shafts. 

(7) Pistons are fitted with three 
3/32 in. compression rings and one 
3/32 in. bevel scraper ring. Formerly 
all six-cylinder engines were equipped 

(8) The location of the fuel pump 
drive has been shifted from the upper 
left hand side of the engine to the rear 
end of the scavenge pump housing. A 
vacuum pump drive is now located in 
the former position of the fuel pump 

(9) Chrome - molybdenum cylinder 
barrels, chrome-molybdenum crank- 
shafts, and austenitic Silcrome ex- 
haust valves comprise the more im- 


portant materia] changes incorporated 
in the new 6-440C-2 engine. Mag- 
nesium is now being used for the rear 
case as well as for the cambox and 
various small housings. 

( 10) A change in the design of the 
babbitt main-bearings has greatly in- 
creased their load carrying ability, as 
well as improving the performance of 
the cadmium-silver connecting rod 
bearings, by providing more oil 
through the crankshaft to the crank- 

The accompanying photographs in- 
dicate that the engine is similar in ex- 
ternal appearance to the former 
6-410B-2A engine, since but few ex- 
ternal changes have been made; how- 
ever, the company has been informed 
that the new model does not make a 
feasible installation in current pri- 
vate-owner airplanes which are pow- 
ered with -the Model 6-410B-2A, and 
therefore, production of this model 
will be continued. 


1939 Air Races 

( Continued from Page 25) 


ently active over a period of exactly 
ten years now. All of Rider's racers 
have been outstanding performers. 
The one exception has been the 8-Ball. 
a molded plastic-plywood job, which 
looked liked a winner when introduced 
last year, but flopped miserably. Since 
then Keith has had the engine com- 
pletely rebuilt, has acquired a Hamil- 
(T«m lo page 74) 


of B.M.E.P. curve. This new mani- 
fold design results in mild supercharg- 
ing, without the weight increase, 
complication and expense of a super- 
charger. This gives a B.M.E.P. of 
131 lb. per sq.in. on 65 octane fuel. 
Calibration has demonstrated that 
these manifolds will give 152 
B.M.E.P. on 80 octane, without 
supercharger. This figure is as high 
as the average for supercharged en- 
gines on 87 octane fuel of two or 
three years ago. The new manifolds 
also provide exceptionally good distri- 
bution, evidenced by the ability to 
run on the dynamometer at full 
throttle on 65 octane with a fuel con- 
sumption of only .47 lb. per b.h.p. per 
hr. Standard carburetor setting to 
give a cruising consumption of .55 lb. 
per b.h.p. per hr. is provided for serv- 
ice use in military training planes. 

(2) Intake valve ports have been 
redesigned to provide a smooth and 
more efficient flow of mixture into the 


Luscombe Seaplane 




BETTER TEMPERATURE CONTROL 

with BREEZE Resistance-Type Thermometer 


Dependable accuracy . . . faster registering . . . ease of con- 
nection into the electrical system of an airplane . . . these 
are some of the superiorities of the Breeze Resistance-Type 
Thermometer. 

The instrument operates by measuring changes in the con- 
ductivity of a heat-sensitive electrical-resistance clement, 
and features these advantages: 

The Resistance element is permanently sealed in glass 
against corrosion and contamination, and is further pro- 
tected against accidental breakage by air aluminum tube 
slotted and drilled to permit free circulation of the sur- 
rounding liquid or gas. 


The temperature-resistance characteristics of the element 
are permanent and it is not affected by the unaccountable 
variation found in the old type bulbs. 

The indicator is the ratio-meter type which automatically 
compensates for variations in battery voltage. 

For reading carburetor air, “oil in” and “oil out”, outside 
air, cabin and supercharger temperatures and any other 
point on the aircraft where accurate readings are necessary. 

These features make the Breeze Thermometer most efficient 
in aircraft operation. 



BREEZE CORPORATIONS, I NC. 

41 SOUTH SIXTH STREET, NEWARK, N. J. 
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Mobile Landing 
Equipment 

Airtrack adds a marker beacon 
transmitter mounted on a cycle 

A completely mobile instrument 
landing system of particular value for 
military purposes has been achieved 
by the Airtrack Manufacturing Cor- 
poration. The system, shown in the 
accompanying photo, consists of three 
elements, which are moved about as 
a "train." The truck which leads the 
procession contains a gasoline genera- 
tor and supplies power for the glide- 
path and localizer transmitters. These 
transmitters are mounted in the main 
trailer. The antennas for these trans- 
mitters are mounted directly on the 

The marker beacon transmitter, 
with gas-generator power supply and 
antenna — the whole works in fact — is 
mounted on a motor tricycle. The 


horizontal antenna may be kept in 
place as shown while the motorcycle 
is in motion, but ordinarily it is re- 
moved until the temporary station of 
the transmitter has been reached, 
The military advantage of this 
equipment is emphasized by its manu- 
facturers. Because of complete mobil- 
ity, the equipment may leave an 
established military airport and set-up 

hours. The mobility also permits shift- 
ing the position of the glide path and 
its associated marker and localizer 
according to the demands of the pre- 
vailing winds or the topography of 
the landing area. 

Beacon Receiver 

RCA's AVR-15 packs lots of per- 
formance in a small space 

Some months ago in these columns a 


new RCA receiver which is intended 
for installation in light planes, to pro- 
vide weather, beacon and traffic con- 
trol information. Now more complete 
specifications on this receiver, the 
AVR-15, have been released, the 
specs indicate that it is quite a job. 
despite its small size and light weight. 
Three six-volt tubes are used, two 
6K7’s and a 6K8, in a dual-oscillator- 
channel superhet circuit. The B sup- 
ply, obtained either from a vibrator 
power supply or from batteries, 25 ma. 
If the matching power supply (Type 
AVR 51 ) is used, the drain for all 
power functions is 175 amps at 12 
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Selectivity o! AVR-15 


Pick-a-back blind landing system, developed by Air-Track, uses a marker beacon 
transmitter, complete with power supply, on a motor tricycle (above). Below, the 
complete train. 


volts, or 25 amps at 6 volts. Adjust- 
able antenna coupling circuits are pro- 
vided, and the maximum output is in 
the neighborhood of 300 milliwatts 
into 600 ohm phones, more volume 
than you or I would care to have 
clamped to our heads. The price 
without power supply is $99.50; with 
it, $34.00 extra. 

The tuning arrangements are simple. 
The main tuning dial covers the range 
from 200 to 410 kc. and dial has been 
chosen for easy manipulation with 
gloved hands, a great boon in open 
craft. For quick transfer to the con- 
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trol tower ircqucitcy of 278 kc a large 
toggle switch is provided on the front 
panel, which, when thrown to the 
traffic control frequency, automatically 
disconnects the variable tuning system. 
The selectivity curve, illustrated here- 
with shows a band-width of only 
slightly greater than 4 kc at 20 db 
attenuation (ten times down). This 
narrow selectivity band permits a 
considerable degree of selection be- 
tween voice and range transmission 
on the simultaneous beacon broadcasts. 
The receiver and its accessory equip- 
ment (power supply, antenna trans- 
former) bear CAATC approval cer- 
tificates. 


New Genemotor 

Carter Announces Heavy - duty 
Power Supply for Aircraft Use 

The Carter Motor Co., Chicago has 
announced a new line of heavy-duty 
genemotors suitable for aircraft ra- 
dio and similar purposes. Among the 
features of the new unit are self-oil- 
ing bearings, silk insulated armature 

carbon brushes, ventilated frame, and 
full conductor sires and insulation for 
operation under continuous duty. List 
prices range from $27.50 to $60 ex- 
clusive of filter, while filters intended 
for use with these units can be ob- 
tained from $12 to $18. The 12-volt 
series, especially adapted to aircraft 
work, are manufactured in d.c. out- 


put voltage ratings from 300 to 750 
volts, with milliampere drain from 
125 to 300 volts (not corresponding 
ratings). These units weigh 9 lb. 
8 oz. without filter in the smaller 
sizes and 12 lb. in the larger sizes. 
The filters weigh 4 lb. each. Special 
windings for 12 or 24 volts input 
are also available. Dual units having 
twice the rating of the single units 
are also available. They weigh 18 lb. 
and require a filter weighing 6 lb. 

For genemotors having an input 
drain of 10 amp. or higher, a remote 
control starting relay is recommended. 
This same relay can be supplied with 
a break-contact for cutting off the 
receiver power supply when the trans- 


Transfer 

Schuttig New Chief Engineer 
at Siebenthaler Manufacturing 
Company 

We have received an announcement 
of the appointment of L. A. Schuttig 
as chief engineer of the Thomas L. 
Siebenthaler Manufacturing Com- 
pany. Kansas City. Mr. Shuttig, 
formerly in charge of the radio devel- 
opment projects at the Bendix Radio 
Corporation, will direct the design of 
tt-h-f and standard aircraft radio 
equipment for the Siebenthaler com- 
pany, as well as the development of 
de-icing devices and service equip- 
ment manufactured by that firm. 


WINDOW SHOPPING 


HE following catalogs of interest 
to the aviation trade have recently 
been made available and may be ob- 
tained without charge (unless other- 
wise indicated) by writing to the 
manufacturer listed : 

Aerial Precision Camera — An S- 
page illustrated catalog describing the 
latest air mapping camera equipment 
offered by Mark Hurd Air Mapping 
Corp., Minneapolis, Minn. 

Ceco Aircraft Carburetors — Com- 
plete descriptive manual Chandler- 
Evans Corporation, 2200 Eighth 
Street, Detroit, U. S. A. 

Goodrich Products for 1939 — A fas- 
cinating illustrated booklet showing 
all the latest uses for rubber. Good- 
rich Tire & Rubber Co., Akron, Ohio. 

Macalloy the Wonder Metal — A 
16-page wire bound manual liberally 
illustrated and generously supplied 
with data dealing with applications of 
magnesium alloys to various products 
and problems. Magnesium Fabricators, 
Division of Bohn Aluminum and 
Brass Corp., Adrian, Mich. 

Magnus No. 78 — A descriptive folder 
dealing with Magnus chemical used 
in cold-water cleaning of engine parts. 
Magnus Chemical Company, Inc.. 
Garwood, N. J. 

Modern Engineering — A presenta- 
tion of the latest developments in Ni- 
agara equipment. Niagara Machine 
Tool Works, Buffalo, N. Y. 

Niagara Power Squaring Shears — 
Bulletin BL — Catalog describing se- 
ries BL shears having a capacity up 

Pheoli. Phillies Recessed Head 
Screws and Bolts — A 4-page folder 
showing graphically the advantages 
and applications of the recessed head 
type screw. Pheoli Manufacturing 
Company, 5700 Roosevelt Road, Chi- 
cago, III. 

Sciierr Catalog for 1939 — Describes 
the complete line of machine tools, 
instruments, and machinery handled 
by this organization, including all 
types of mechanic’s tools, optical in- 
spection tools, and other special in- 
spection tools. George Scherr Com- 
pany, 128 Lafayette St., New York. 
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] Made to standard single row SAE dimensions with races 
flush on both sides. 

2 Assures perfect sealing and retention of grease over great 
range of speeds. 

3 Provides for large area of felt fibre contact, yet within the 
standard width. 

4 Frictional drag is kept at a minimum, sealing by felt fibre 
contact on polished grooves instead of by compression. 

5 Sealing ability is constant. Will not glaze. The resiliency of 
felt provides automatic correction for wear. 

ff Provides the same lubricant space as in most off-standard 
bearings. 

7 Simplifies design because of standard dimensions, saves 
space. z 3 g8 
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SKF INDUSTRIES, INC., FRONT STREET & ERIE AVE., PHILADELPHIA, PA. 



BUYER’S LOG BOOK 

What's New in Accessories. Materials, Supplies, and Equipment 


Although just about the oldest of all navigation instruments, the mag- 
netic compass has been subjected to astonishing improvement in recent months. 
Typical of such progress is the new Type 488B Direction Indicator announced 
by the Kollsman Instrument Company. Unlike all previous compasses of 
this type, a moving pointer continuously indicates direction against a fixed 
dial. Not only does this eliminate setting of the verge ring for each course, 
but it permits the observer to know instantly the heading of the airplane if he 
inadvertently deviates from the correct course. Parallel reference lines and 
index may be set to facilitate compass readings over extended periods of 
time. By using a fixed dial reference to a map is made easy because the dial 
layout corresponds exactly to that of the compass rose on the map. Parallax 
is completely eliminated. Aviation, September, 1939. 

Working in conjunction with the propeller manufacturers, airline engineers, 
and mditary services, an advanced type De-Icer Propeller Spinner has been 
developed by the Thos. L. Siebenthaler Mfg. Co. of Kansas City, Mo. By means 
of an ingenious system of shock absorbing mountings the Siebenthaler spinner 
gives a service life of several thousand hours instead of the customary 100 
hours of service for the conventional propeller spinner. The Siebenthaler 
spinner is self-centering, provides, total enclosure for the hub, and may be 
removed without removing propeller. Aviation, September, 1939. 

A complete new series of lightweight, aircraft type electric generating 
plants has been announced by D. W. Onan & Sons, Minneapolis, Minn. The 
various models range from 1000 to 7500 watts output, with various voltages and 
50 to 800 cycle alternating or direct current. The units are standardized in 
construction and a series of 21 different types of generators can be supplied 
on each of the three models. Power on all three models is supplied by two 
cylinder opposed four cycle air-cooled gasoline engines equipped with high 
tension magnetos, fuel pumps and automatic chokes. Weight range is from 
70 to 175 lbs. for the three models offered. These units have been designed 
for use on aircraft in flight, or as emergency equipment or for power supply 

in remote regions for the operation of electrical systems and devices. 

Aviation. September, 1939. 

Major problem of de-icing systems, has been to develop a satisfactory pump 
to handle the small quantities of de-icing fluid required for such items as 
propellers. The Siebenthaler De-Icer fluid pump, developed by the Thos. L. 
Siebenthaler Mfg. Co., of Kansas City, a subsidiary of Aircraft Accessories 
Corp. of Glendale, Calif., has been widely tested in airline use. The pump 
is of double diaphragm type, one pump supplying both propellers on a twin- 
engine plane. The pump has a lift of 53 in. from dry and has a max. capacity 
of 14,904 CC per hour. Inlet and valves are readily accessible for cleaning 
without dismantling the pump. The pump is driven by an electric motor with 
rheostat control, both of which are completely radio shielded. The motor 
may be supplied in 6, 12, or 24 volts, and has a current consumption of one 
ampere. Aviation, September, 1939. 

Increasing extension of aerial photography into map making fields of many 
kinds has brought intensive development of aerial map making equipment. 
A new precision camera designed primarily for map making and incorporating 
many original features is now in production by the Mark Hurd Air Mapping 
Corporation, Minneapolis, Minn. The Mark Hurd camera and mount make 
up a complete unit and are relatively compact and light in weight. All 
essential instruments, such as two-way level, stop watch, and counters, are 
located in a tray on top of the camera directly in line with the operator's 
normal vision. Film containers of unusual design speed up loading and 
unloading in flight. A quick, removable gear box contains most of the oper- 
ating mechanism. The lenses too are interchangeable. The camera carries 
180 ft. of film and has a negative size of 9x9 in. Aviation, September, 1939. 
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In order to test the constant speed control unit of the Hamilton-Stand- 
ard constant speed propeller with the precision required by the manufacturer 
a complete test unit has been perfected by the Thos. L. Siebenthaler Mfg. Co. 
of Kansas City, Mo. The constant speed control mounts on the instrument 
panel of the test unit in the same manner as it is mounted on the engine, and 
is driven by a 1$ h.p. variable speed motor controlled from the panel. A 
suitable tachometer registers the speed of the motor while a pressure gauge 
shows the back pressure on the pump. An electric clock reads in seconds 
to determine volume output of the pump. This unit is also used to set the con- 
• trol for pitch against predetermined r.p.m. Aviation, September, 1939. 

No better example of the industry's growth could be adduced than the fre- 
quency with which new power presses arc pressed on the trade by press 
builders. Latest is a new H-P-M "Smooth-Line" FASTRA VERSE double- 
action press by the Hydraulic Press Manufacturing Company, Mount Gilead, 
Ohio. This press has two separate hydraulic pressing members, the main 
slide, and the die cushion platen located underneath the bolster plate. A fast 
closing and opening speed, without shock, is accomplished by the patented 
FASTR AVERSE system. Aviation, September, 1939. 

Many useful properties around aircraft are claimed for a new plastic material 
known as Monocork and offered by the Armstrong Cork Company, Lancaster, 
Pcnna. Monocork is a plastic material consisting of liquid rubber, a dehy- 
drating power and cork granules. The product is mixed on the job and lakes 
an initial set in from 8 to 12 hours, with a final set in from 24 to 48 hours. It is 
said to be an ideal material for streamlining around struts and other exposed 
parts, it makes a desirable flooring for airplane cabins, and it is an excellent 
material for covering control pedals or for wing walk-ways, as it is non-slip, 
wet or dry. Aviation, September, 1939. 

Spot welders and other resistance welding equipment specifically designed to 
meet the needs of the aircraft industry in welding aluminum alloys, and stain- 
less steel parts, has been developed and marketed by the Acme Electric Welder 
Company, of Huntington Park, Calif. Aviation, September, 1939, 

A new tail wheel brake assembly has recently been developed by the Aero- 
nautical Trading Co. of Brooklyn, N. Y., built mainly for use in the light 
plane field. The unit consists of a steerable tail wheel with a brake attached, 
all of which can be operated within a 180 degree radius. The outstanding 
feature in this assembly is the New Departure brake that is operated from 
the cockpit through a 20 ft. flexible cable. By the pilot's seat is a lever which 
when pressed can give either a sudden or slow stopping effect. The wheel 
itself uses a center solid tire, size 6x2, and any standard make tire can be 
used. Tile complete unit weighs approximately 4 111. and can be installed on 
any light plane having a spring leaf tail skid. 

A high precision plug gage developed specifically for checking cylinder 
bores while set up on the finishing machine, or on final inspection, has been 
perfected by the Sheffield Gage Corp., of Dayton, Ohio. The gage can be 
read to tenths and interpolated to fractions of tenths. It carries two gaging 
points diametrically opposite each other and instantly indicates any irregularity 
on either side of the bore. Any condition of bell-mouth, taper, sags or ridges 
are immediately apparent on the dial scale. Aviation, September, 1939. 

( Please turn to page 78) 
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TROUBLE 

for Boston & Maine— Central Vermont Airways 

thanks to SIOUX AIRCRAFT TOOLS 


Mr. C. M. Belinn. Supt. of Engineering, re- 
ports, “During 6 years of operation oyer 
densely populated New England necessitating 
high percentage of full throttle take-offs, no 
valve or valve seat trouble has been experi- 
enced, due in great part to our precision 
SIOUX Valve and Valve-seat reconditioning 
equipment." 


ALBERTSON & CO. INC., 


SIOUX CITY, IOWA, U.S.A. 


IE Affll 


REVIEW, COMMENT, FORECAST 


NEW: 


DANIEL SAYRE 

C. F. McRoynoldi, Pacific Coast 
Blaine Stubblefield, Washington 
E. R. Loclcin, New York 


SEPTEMBER 1939 



New Millions for Air Defense 


NATIONAL 


Air Corps In Biggest 
Spending Splurge 


There was heavy firing along 
the aviation front Aug. 10, as 
the War Department reared 
back and placed the largest 
single order for war equipment 
in United States history. Bang! 
went $85,978,000 of funds 
made available for new aircraft 
t by the recently 


adjourned Con 


The i 




a 1937. 

hasis of the day’s 
procurement was definitely on 
the heavy "battle-wagon” type 
of plane. Boeing aircraft got 
orders for $8,090,000 worth of 
flying fortresses. Consolidated 
Aircraft took orders for $8,485,- 
000 worth of similar 4-engine 
craft. Furthermore “options” 
for additional planes in this 
category amounting to $5,400,- 
000 were written into the above 
contracts. Glenn Martin got the 
biggest order of all, $16,815,000 
for a fleet of its new twi 
gined bombers. North American 
got an order for $11,771,000 
worth of its twin-engined bomb- 
ing planes. Thus a total of $41,- 
076,000 went to strengthen our 
bombing squadrons. Last April 
Consolidated got an order ‘ 
$2,280,000 worth of 4-engined 
bombers. Douglas contracted to 
deliver $15,000,000 worth of 
twin-engined bombers. A 
Martin and Stearman each c 
dertook orders for a half m 
lion for ships of that tyi 

bombers of all classes therefc 
add up to the very substantial 
figure of $69,356,000. 

Among the Aug. 10 orders, 
North American also received a 
$1,326,000 award for advanced 
training planes and a $2,707,- 
000 contract for basic training 
planes. The Vultee division of 
the Aviation Manufacturing 
Corp. also got an order ' 
$2,489,000 worth of basic tra 
ing planes. 

Lockheed, which on April 
received a $2,180,728 contr. 
for twin-engined pursuits, last 
month got a second order for 
additional $4,845,000 worth 


the ss 


e ships 


I worth of baa 


that the Army might coi 
at a later date for an addi 
2 million dollars worth. 

The engine firms lik 
came in for big orders. Pi 
Whitney received contract 
$12,320,000. The Wright 
pany got orders for $7,01 . 
worth. Allison received further 
contracts for $2,375,000 to add 
to its spectacular 15 million 
dollar order placed June 29. 

$270,000. 
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corps Expansion Act. But "ad- 
ditional types are under evalua- 
tion at Wright Field, in Dayton 
and awards will be announced 
shortly," the Department added 
No further details were giver 
but the additional types undei 
consideration were known to be 
largely single pursuits and the 
amount involved somewhere be- 
tween $12,000,000 and $18,000, 
000 . 

Just for the general interes 
in the thing, here is a summa 
tion of all Air Corps and Navy 

placed since April 3, the date of 
the act authorising the Ail 
Corps expansion program. II 
lists in order of magnitude the 
total orders placed with eacl 
airplane company. 

North American $19,809,218: 
Douglas $15,000,000; Martir 


$16,315,000; Curtiss - Writ 
(Airplane Division) $13,99 
209; Consolidated $11,365,0< 
Boeing $8,778,000; Lockhe 
$7,025,728; Vultee $3,076,000 
Stinson $1,500,000; Beech 
$1,185,849; Bell $1,073,445 
Seversky $974,325; Stearman 
$500,000; Ryan $152,655; St 
Louis $150,002; Waco $100, 
Bellanca $50,000. 

Engine contracts awarded 
during the period by the Army 
total: Allison $17,355,262; Pratt 
& Whitney $13,437,872; Wright 
$7,000,000; Lycoming $270,000. 

New Base For NACA 

Site Probably at Sunnyvale 


s Cong 


ent oi 


adjou 

through — not without a great 
deal of pulling and hauling be- 
tween the two houses — the 
Third Deficiency Appropriation 
Act. One item of major impor- 
tance in it was an appropria- 
tion of $5,674,000 for the CAA 
College Training Program 
(CAA pages 54 and 58). An- 
other was final approval of a 
second research center for the 
National Advisory Committee 
for Aeronautics. 

As has been reported on these 
pages from time to time, the 
Congressional battle over this 
vital piece of legisation has 
been long and complicated. Nat- 
urally, with approximately $10,- 

000,000 to be invested in plant 
and a substantial payroll prom- 
ised practically in perpetuity in 
connection with such a base, 
many a Congressman sought to 
have the base allocated to his 
home territory. Early drives foi 
the base were directly blocked 
by the influence of Virginia’s 
Congressmen and Senators who 
feared it might detract from 

the Langley 1 

portance and it 
ent act has finally passed, side- 
stepped the allocation of the 

discretion of the NACA it 
Since all testimony on the i 
ect by NACA authorities 
been overwhelmingly in f: 
of a West Coast site in gem 
and a location at Sunny 
Cal., in particular, it seem: 
almost absolute certainty 
the new research center wil 
located at that place. The De- 
ficiency Act carried an immedi 
ate cash item of $1,890,980 fo 
the construction of additional 
laboratories, facilities, plus 
authorisation for the NACA 


tions of $10,000.- 


this project which has to the 
entire aeronautical industry 
seemed of such basic and fun- 
damental importance. Its final 
enactment can well be credited 
to the backing which the indus- 
try, the Aeronautical Chamber 

Corps, and the Navy's Bureau 
of Aeronautics were able ^to 

planned “tour of inspection", 
carried out by Colonel Lind- 
bergh, of the nation’s research 
rabsequent 


■ before 




F.D.R. Adds Law Experts 

The President has approved 
the appointment of the follow- 
ing persons as additional mem- 
bers of the American Section of 
the International Technical 
Committee of Aerial Legal Ex- 
perts: Samuel E. Gates, Chief 
of the International Division, 
Civil Aeronautics Authority ; 
Arnold W. Knauth, Specialist 
in Air Law; Dr. Arthur L. 
Lebel, Aviation Section, Divi- 
sion of International Communi- 
cations; Edward C. Sweeney, 
International Division, Civil 
Aeronautics Authority. 

Previous to these appoint- 
ments the American Section’s 
members were: Stephen Latch- 
ford, Chief of the Aviation Sec- 
tion, Division of International 
Communications; Fred D. Fagg, 
Jr., Dean of the School of Com- 
merce, Northwestern Univer- 
sity; Dr. Dennis Mulligan, Spe- 
cialist in Air Law. 


“70,000 Pilots By 1941” 

Hinckley forecasts b i g 
qains as he reviews first 
C. A. A. year. 

On Aug. 8, 1938, six men 
gathered in the reception room 
of Secretary Roper’s office in 
the big commerce building in 
Washington to be sworn in as 
members and administrator of 
the newly created Civil Aero- 
nautics Authority. Last month, 
Robert H. Hinckley, now Chair- 
man of the Authority, observed 
the first anniversary of that 


ent b 




and the 


y Board c: 


faction upon what has beei 

of the indubitable fact that 
ing the last six months ai 
tics in all phases of avii 
have increased enormously be- 
yond anything we could have 
reasonably contemplated when 


what this tripling of tht 
■ of flyers in three year: 
*an in demand for in- 
airport facilities 



only about 40 of them goii 
the airlines, the rest being 
chased and used by private 
non-scheduled flyers. Comf 


mOTe than P a°ycar 
crease of almost 15 per c 
increase that will be 
startlingly upward by tl 
duction figures of the fi 
months if they are mai: 
on an annual basis. 

“The increase in pil. 
cording to every indica 
our charts will be evet 
startling. Even withoi 
Authority’s own pilot ti 


same amount. 


this year is of more im] 
the United St; 
xtension of our 
the North 


than 


inder the American flag, air- 
ilanes are flying regularly 
wice a week between here and 
Curope. Plans have been pro- 
iosed for the further extension 
f our lines in the east to New 
- Zealand. Our flag now flies in 
ir from Nome, Alaska, to 
s Buenos Aires in the Argentine, 
and from Hong Kong, China, to 
“ lilies in France. 

(Turn to page 55) 
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Congress Says, “No”, on No Bidding 


rain for aircraft ii 
big: power to nei 
nsion program. 1 


ged by getting the 
a for “educa- 


for something rea 
under the huge e 
is that the Admini 
on Maj. Gen. Benjamin D. Foulois, following the air mail 
cancellation, charging him with negotiating over the bid 
fence, was unwilling to reverse itself and cry for exactly 
what it so lately condemned. Then, when Army called for 
the right to accept second and third bidders, Congress 
simply walked out of the heatwave, leaving the bill in a 
pigeon hole. Don’t believe that Army and Military Com- 
mittee didn’t know they had a "second and third" 
clause in the Air Corps Act of 1926. They just 
talk about it. This whole controversy will bob up 
slightest war cry. 


d unless you look back ti 


This good record is 
mutually agreed to u: 
structive safety think 


ore c 

p of CAA; (2) to c< 
rery from the politii 


ust what Kanucks and the Y alike 
jout last month in their aviation pot 
inside with a participant. One thii 


iw about that $2,000,0007 Man; 
lited Air Lines’ suit for sometl 
eged damages resulting from 
is heard by the Court of Claim 
nething but people who know 


n that FDR and 


Spare Parts: NACA got a basket full of letters fro 
people who wanted the $10,000,000 lab in their hon 
town. . . . CAA held its second press conference in 
year; Mr. Noble held the first; whatever became of hint 
. . . You’ll never hear the last word about feeder a 
lines till thc^ towns and villages get ’em; the PO-Du Pont 

if it will pay its way in stamps. . . . CAA laid off pan- 
handling Congress for airport expansion to make sure o' 
good handout for pilot training, then came within a gn: 
whisker of losing both. . . . Imperial Airways orde 
passengers off some of its lines not entirely for reas 
stated, but to impress Hitler. 
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broke the previous w 
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Their Lycoming 55- 




d by Dewey Eldrcd in estabHshing 
light seaplane records earlier in the . 
withstood the test of more than 14 days of 
operation. The actual time was 343 hours and 46 min- 
utes before the flying brothers decided to land because of 
a severe electrical storm . . . Whether you fly for sport, 
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• . . that’s the equivalent of 

New World’s Record Endurance Flight 


PILOTS HUNTER AND HUMPHREY MOODY FLY TAYLORCRAFT 
NON-STOP FOR 14 DAYS, 7 HOURS, 46 MINUTES 




TAYLORCRAFT 


Again, Taylorcraft's outstanding stamina 
and dependability have been proven — the 
third world's record fli g ht ior Tavlorcraft 
this year. You may never wish to subject 
yourself or your plane to such exhausting 
tests, but it is vital that the airplane you buy 
and fly be capable of meeting the extra- 
ordinary in performance requirements. 
The remarkable feat of two men sitting in 
an airplane continuously for over two 
weeks — flying it non-stop for 27,000 miles 
— demonstrates beyond all doubt the trust- 
worthy performance, the ease of control 
and the relaxful comfort which have made 
Taylorcraft the choice of wise buyers. 

See and fly this most amazing airplane 
value of today. It's the ship you, too, will 
surely choose to own. Write us for the 
of a nearby Taylorcraft dealer and a 
flight will be arranged. 


TAYLORCRAFT AVIATION CORPORATION • ALLIANCE, OHIO 


Action manufacturing 


Allison Rushes Plant 


ducted on U. 


d ob- 


With $15,000,000 worth of 
Army Air Corps orders on hand 
for their big:, liquid-cooled en- 
gines, Allison Engineering Divi- 
sion of General Motors Corpori 
tion is rushing work on the 
new factory at Indianapoli 
with occupancy anticipated t 
fall. The quarter-million squai 
foot plant is designed to con 
prise a complete manufacturin 
and assembly layout for high 
precision work combined in 
single, integrated unit. Incom- 


dock a 


end will 

along the north and south t 
while the press shop, we 
department, heat-treating 
other metal finishing will be 
located on middle aisles, r 
will move into sub-assembly and 

toward the west end, where the 
shipping department will be 
located. The plant will be en- 
* f welded steel frame- 


It is 


with fac< 


North American Avii 
Inc., delivered more than $12,- 
000,000 worth of aircraft ' 
ing the first six months of 
according to a statement ii 
by J. H. Kindelberger, presi- 
dent. Earnings for the second 
quarter of the year are 


servation type. Appointment of 
Leland R. Taylor as Eastern 
representative of North Ameri 
can, with headquarters ii 
Washington, D. C., has been an 
nounced by Mr. Kindelberger. 

Navy Orders Grummans 

Grumman Aircraft has re 

amomiting CC tI. Ve $l,786,860 fron 
the Navy Department for air- 
planes and airplane parts. "" ' 
contract brings the Grui 
backlog order total u: 
$4,600,000. 


the Locheed Aircraft Corp. de- 
livered $12,500,000 worth of air- 
craft during the first half of 
1939 according to an announce- 
ment by Robert E. Gross, presi- 

crease of approximately 145 per 

$5,111,699 in the first half of 
1938, and materially exceeds 
the $10,274,503 sales of the full 


schedule of deliveries Mr. Gross 
said, ". . . deliveries of $7,000,- 
000 were made during May and 
June, or in excess of $3,000,000 
a month. . . . Lockheed is 


placed its order ... the plant 
was operating with about 2,600 
men, turning out approximately 


ted to the present 


public to know that such * 

buying program is sufficiently 
large to lay out a real pre ' 
tion campaign.” Early in 
gust the Lockheed company 
finished the last of a fleet of 
fifteen transport planes for 
Trans-Canada Air Lines. " 
than $175,000 in new com 
cial business was booked dt 
July. To better its Euro 
sales position Lockheed ha 
tablished a $100,000 wholly- 

owned subsidiary in Amsterdam 
known as the Lockheed Inter- 
national Sales Company with P. 
H. White as managing director. 
According to Carl B. Squier, 
sales manager, this firm will 
provide complete facilities for 
servicing and maintaining all 
types of Lockheed aircraft. 
During August the company 

order of 50 twin-engine bombers 


Kinner Engine Returns 


ie'of theTinncr°Aii> 
Engine Corporation 
le new firm will con- 


Under development is a new 
seven cylinder motor in the 350 
to 400 horse power range, and 
experiments have been run on a 
160 horse power engine whose 
radical parallel cylinder design 


tisfacl 


w frontal 
model have . 

for more than 1,000 hours and 
the proto-type engine will be 
ready for block testing in the 

The officers for the new com- 
pany are: B. B. Robinson, 

President; Arthur Lee, Vice 
President; Reele L. Milner, Sec- 
retary-Treasurer; and Earl 
Herring, General Manager. 


Dorrell, Vega 


. ane Company, Burbank, 
Calif., has announced the ap- 
pointment of Vernon A. Dorrell, 
chief pilot of the company, to 


fleet of 

Lockheed transports for the 
Lockheed Aircraft Corp. In 
1937 he was named operations 
manager of Mid-Continent Air 
Lines, of Kansas City, and in 
•""" he joined the Veg 


: Comi 


chief t 


pilot. Early in July he 
ducted first flight tests of tl 
Vega and will continue 
rvise the Vega test pr 






VERNON A. DORELL 
New sales manager for Vega 


Lockheed Aircraft Corporation 
for parts and accessories which 
increases the parts business 
backlog to about $750,000. The 
new contract calls for various 
minor assemblies and machined 
parts to be installed in both the 
commercial and miiltary air- 
craft under production by Lock- 
heed. The Vega factory is lo- 
cated in Burbank and adjoins 
the plant of the Lockheed cor- 
poration. The Vega company 
now employs more than 500 per- 
sons and has 102,000 sq.ft. of 
floor space available for produc- 
tion and expansion. Work on 
the new parts contract will not 
interfere with production now 
under way on a unit of five of 
the new Vega Starliner light 
transport planes powered with 
the Menasco Unitwin power- 
plant. The first Vega Starliner 
is now undergoing exhaustive 
flight tests. 


No. flmer. Posts Taylor 

North American Aviation has 
announced the appointment of 
Leland R. Taylor as its eastern 
representative in Washington. 
Acting as liaison man for the 
company, Mr. Taylor will 



LELANO R. TAYLOR 
now of North American 


handle its contacts with the 
army, the navy and the Army 
Air Corps’ division of material 
and procurement at Wright 
Field, Dayton, Ohio. This work 
was formerly among the duties 
of J. H. Kindelberger, president 
of the company. 

Luscombe 

Luscombe Airplane Co. cele- 
brated the completion of its 
200th all-metal light plane on 
Aug. 1 with a company picnic 
in West Trenton, N. J. Three 
Luscombe seaplanes were deliv- 
ered in August: One to Mr. 
Jesse H. Knight for use in Co- 
lumbia, South America, another 
to Dr. Miles Robinson of Phila- 
delphia, and one to Mr. John D. 
Maher of Greenwich, Con- 
necticut. Recent exports include 
a ship to Mombasa, Kenya Col- 
ony, East Africa. 25 new Lus- 
combes were ordered between 
July 15 and Aug. 15. 


Heads Seversky Exports 

Lieutenant Colonel H. W. 
Flickinger (retired) of the 
United States Army Air Corps 
has joined the Seversky Air- 
craft Corporation staff as Di- 
rector of the Export Division. 
Lt Colonel Flickinger gradu- 
ated from Massachusetts Insti- 
tute of Technology in the courses 
of Mechanical and Aeronautical 



COL. H. W. FLICKINGER 
moves into Seversky 


Engineering, was commissioned 
in the Army Air Corps in early 
1917 and remained in that 
service for 22 years in various 
technical and production posi- 
tions during this period. 


HoHaday to Spartan 



Holladay has spent two years 



c At your fingertips . . . 

BALL BEARINGS PROVED RIGHT! 


For all of your standard engine and accessory appli- 
cations ... as well as the new developments that 
call for proved, high-capacity ball bearings ... let 
the Fafnir Engineering Manual serve as your guide! 
The Fafnir line ... the principles affecting the selection, 
application and operation . . . the complete tabulation of 
characteristics, dimensions and capacities have earned 
this 200-pagc book a place beside every drawing board. 
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While you’re building the advantages of ordinary ball 
bearings into the heavy-service spots of your ship, you 
might as well add the extra ruggedness, longer life and 
maintained rigidity assured by Fafnir’s balanced de- 
sign. Larger balls, rolling friction-free in deeper races, 
add a big plus to ordinary ball bearing performance 
... a big extra margin of radial and thrust capacity built 
into the whole Fafnir line. Write for the Engineering 
Manual, sent free to designers and executives. The Fafnir 
Bearing Co., Aircraft Division, New Britain, Conn. 


FAFNIR 


THE BALANCED LINE... 
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WHEN YOUR RIGHT FOOT doesn’t know what 
your left foot’s going to do, it’s cither locomotor-ataxia 
... or too much joy-juice. But when a control wheel 
doesn’t know what the ailerons are going to do, you can’t 
blame it on John Barleycorn! A poorly-mounted wheel, 
or badly-supported chain sprockets, will do it every time. 
And tightening the turnbuckles just prolongs the agony. 

If you, like Lockheed, apply the cure in the blue-print 
stage, you’ll get the complete immunity shown above. 
The radial load of the cable tension is carried effortlessly 
by two Fafnir K8 Ball Bearings combining over 11,000 


pounds capacity — prepacked with lubricant . . . double 
scaled with stainless steel shields. The chain rides over 
friction-frcc sprockets completely devoid of any wobble 
. . . thanks to a Fafnir K6A Ball Bearing in every one. 

Don’t call a huddle for a special aircraft ball bearing 
until you’ve checked the extensive Fafnir line. Fafnir 
Catalogs show dimensions and characteristics of the right 
bearing for every spot on every ship . . . developed in 
ten years of close cooperation with the aircraft industry 
. . . proved in performance in almost everything that 
flies. The Fafnir Bearing Company, Aircraft Division, 
New Britain, Conn. The Aircraft Bearing Specialists. 

For Aircraft 
Engines and 
Controls 
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IN AMERICA Ar 
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Hangar Order to Butler 

One of the largest orders of 
its kind, calling for delivery of 
14,500 special steel buildings, 
has been awarded to the Butler 
Manufacturing Company, Kan- 
sas City and Minneapolis, by 


chased by Timm. It is planned 
to enter the Hughes racer in the 
current Bendix Trophy race. 

Al Menasco Retires 

A1 Menasco. well known for 
his work in developing the 
Menasco series of inverted in- 
line aircraft engines, has re- 
tired from aviation to become a 
retail Ford dealer in Culver 
City, Calif., a suburb of Los 
Angeles. It was in Culver City, 
24 years ago, that Menasco won 
a design reputation through his 
work in building and racing 
midget motor cars. Menasco de- 
signed and built his first air- 
craft engine in 1926, and 
presided over the Menasco 
Manufacturing Company for 
the following twelve years, dur- 
ing which time Menasco engines 
gained wide recognition for 
their performance in small rac- 
ing planes, and in private and 
sport aircraft. During 1915, '16 
and ’17 Menasco toured the 
Orient as manager and me- 
chanic for Art Smith, during 
which time Smith taught Al 
Menasco to fly. 

Corbet on Boeing Board 

The election of Darrah Cor- 
bet. prominent Seattle business 
executive and civic leader, to 
the board of directors of both 
the Boeing Airplane Company 
and its manufacturing subsidi- 
ary, Boeing Aircraft Company, 
has recently been announced. 

Mr. Corbet is president of 
the Smith Cannery Machines 
Company, a position which he 
has held for the past ten years. 
Previously he was for twenty 
years manager of the Seattle 
office of Charles C. Moore and 
Company, engineers, of San 
Francisco. 


Born in Brookville, Pennsyl- 
vania, Mr. Corbet is an engi- 
neering graduate of Yale Uni- 
versity, holding both bachelor's 
and master's degrees. He 
joined the C. C. Moore and 
Company in 1906, first as a 
draftsman in San Francisco, 
then doing engineering and test 
work in San Francisco and Los 
Angeles prior to his move to 
Seattle in 1909. 

Barkley-Grow Steps Up 

Increased orders for the 
Barkley-Grow T8P1, now oper- 
ating on ski equipment in Ca- 
nada on regular transportation 
runs, has forced the company 
to start production of an addi- 
tional group of five such ships 
at their Detroit factory, with 
prospects that the group will be 
increased to ten. The installation 
of Edo floats on these ships is 
now being completed and tests 
are expected to be run shortly. 

Barkley-Grow officials have 
announced that the following 
additions have been made to the 
factory staff: 

Mr. Allen J. Dysart, formerly 
of Seversky, Consolidated and 
Curtiss Aircraft Company, as 
Chief Inspector. 

Mr. George Burell, formerly 
of Seversky, as staff pilot. 

Mr. E. F. Skocdopole has been 
appointed chief test pilot. 

A Pin for Pedler 

James S. Pedler, manager of 
aeronautics for the B. F. Good- 
rich Company, Akron, Ohio, and 
indeed a well known figure in 
aviation circles has completed 

rich and received his service 
pin from company officials. 

Pedler, in charge of Goodrich 
aviation activities for the past 


in the Sales and Service Depart- 
ments of Fairchild Aircraft 
Corp. Also working in the Sales 
Department he at various times 
was connected with the Kellet 
Aircraft Corporation of Phila- 
delphia and in the production 
department of the Keystone Air- 
craft Corporation. Besides this 
he has done free-lance selling 
and operated flying services in 
Virginia. 

Hamilton Succeeds Doak 

Walter A. Hamilton has been 
named manager of the El 
Segundo Division of the Doug- 
las Aircraft Company, Inc., ac- 
cording to an announcement by 
Major Carl A. Cover, general 
manager. E. R. Doak, formerly 


the United States Government. 
The order amounts to $2,303,- 
975, and delivery is to be made 
by Oct. 15. To make scheduled 
delivery the company has pur- 
chased and installed $125,000 of 
additional machinery, and will 
put more than 500 additional 
men on its payroll. Three fac- 
tory shifts will be worked day 
and night, and all factory and 
office employees will receive a 
bonus of 10 per cent on wages 
and salaries upon completion of 
the contract on schedule. 

Timm Files with SEC 

Timm Aircraft Corp. Van 
Nuys and Glendale, Calif., has 
filed a registration statement 
with the Securities and Ex- 
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five years,: 
of the French and American 
Flying Corps, is a member of 
the Quiet Birdmen 
American Legion. 


Grumman 

Grumman Aircraft Engineer- 
ing Corporation has increased 
its Board of Directors from five 
to seven members. The two 
new directors are William T. 
Schwendler, chief engineer, and 
B. Allison Gillies, executive 
manager of the company. 

Coyle to Douglas 

William Francis (“Bill") 
Coyle, veteran T.W.A. pilot, has 
been assigned to the staff of 
Douglas export sales pilots ac- 
cording to announcement by 
Major Carl A. Cover, Douglas 
general manager. Coyle 
service in France during 
World War and is now an 
cer in the U. S. Air Corps 
serve. He is currently flight 
testing the attack bombers 
being built in the El Segundo 
Douglas plant for delivery I 
the Netherlands Government 

Earle Now A V. P. 

Robert L. Earle has bee 
promoted to the position of Vice- 
President in the Curtiss-Wright 
Corporation. Formerly Earle 
was general manager of the 
Curtiss Propeller Division of 
the corporation, at Clifton, New 
Jersey. This promotion has fol- 
lowed ten years of service with 
the company, when in 1929 he 
started as assistant head of the 
organization's Washington 
fice. In 1933 Earle became head 
of that office and in 1937 t 
came assistant to the general 
manager of the Curtiss 
plane Division, and remained 
there until he became the gen- 
eral manager of the newly 
formed Curtiss Propeller Divi- 


Exports Still Climbing 

Aeronautical exports of $10,- 
619,563 from the United States 
during June set a new all-time 
monthly record. France 
the United Kingdom accounted 
for $6,298,350 of the total trade, 
while Mexico's purchase of 27 
planes amounted to $1,274,610. 
Breakdown of the total is: 149 
planes at $6,524,159; 195 en 
gines at $1,468,531 ; instru 

624,572; parachutes and parts 
at $2,171; one glider at $130. 
Total foreign sales of domestic 
aeronautic equipment during 
the first six months of 1939 
were valued at $48,866,612, a 
31.63 per cent excess over the 
corresponding period in 1938. 
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Dow Guard For Mg 

The development of new pro- 
tective and decorative coatings 
for magnesium alloys has re- 
cently been announced by the 
Dow Chemical Company. 

According to Dow technicians 
two of these coatings known as 
Treatment No. 7, and Treat- 
ment No. 8 surpass other known 
treatments in protecting mag- 
nesium alloys against salt 
water, and upon general atmos- 
pheric exposure result in : 
factory adhesion surfaces for 
subsequent paint systems. 
Since they introduce no dimen- 
sional change, the new treat- 
ments may be used on parts 
machined to close tolerances. 

Treatment No. 7 is usually 
applied to Dow metal parts 
after they have been machined. 
Dow research men claim that 
all surfaces, even deep holes, 
treat equally well. The treat- 
ment imparts a dark brown to 
black finish on most alloys, and 
may be used on all except Dow- 
metal M. 

Treatment No. 8 may be used 
on all alloys and forms includ- 
ing Dowmctal M. It is said that 
this treatment does not affect 
machined dimensions and leaves 
machined surfaces with 
original lustre. Complete treat- 
ment is obtained on all surfaces, 
including the bottoms of deep 
holes. Tidewater tests recently 
completed at Miami, Fla., show 
Treatment No. 8 to be extremely 
effective in protection against 
salt water corrosion. 

Some measure of success also 
has been attained in experimen- 
tal electro-plating of Dowmetal. 
Although this is not in commer- 
cial use at the present time, it 
gives great promise of value in 
this direction for the future. 


Templin Gets S.A.E. Post 

Ellis W. Templin has 
named chairman of the go 
ing board for the Southern 
California Section of the 
ciety of Automotive Engineers 
for the 1939-40 year. Templin 
is an automotive engineer for 
the Los Angeles Department of 
Water & Power, served as 
chairman of the Philadelphia 
section in 1926, and has bi 
member of the S.A.E. 
twenty-one years. Others elected 
to the board of the Southern 
California section are: John 
Wiggers, Moreland Truck Co.; 
Brint Edwards, Douglas Air 
craft Company; Joe E. Robbins 
Paramount Pictures, Inc.; Dr 
Ulric B. Bray, Union Oil Co. 


Capt. Wm. A. F. Millinger, 
U. S. Army Air Corps Reserve; 
Fred C. Patton, Los Angeles 
Motor Coach Company ; and 
Larry J. Grunder, Richfield Oil 
Corp. 

The S.A.E. serves more thar 
two thousand engineers in the 
Los Angeles area, a majority of 
whom are engaged in aircraft 
work. Present plans call for 
substantial expansion of the so- 
ciety's service to aircraft 
neers in the area, with special 
aviation meetings planned for 
such important centers as Glen- 
dale, Santa Monica, and San 
Diego. A National Aircraft Pro- 
duction meeting is scheduled for 
Oct. 5-7 under the direction 
Mac Short, president of t 
Vega Airplane Company. 

Ebel Chief At Martin 

Announcement has been made 
of the promotion of William K. 
Ebel, Assistant Chief Engineer, 
to the post of Chief Engineer 
of the Glenn L. Martin Com- 
pany. Ebel, who attended 
Heidelberg (Ohio) College and 
Case School of Applied Science. 
Cleveland, graduating in 
first joined the Martin organi- 
zation in 1922 when, between 
junior and senior years, he 
worked in the Engineering De- 
partment of the Martin plant, 
then located in Cleveland. After 
graduation he attended 
Army flying school at Brooks 
and Kelly Fields but rejoined 
the company and has been 
ciated with it ever since, except 
for three months in 1925. 

In addition to his intimate, 
first-hand knowledge of prac- 
tical flying requirements, Mr. 
Ebel brings to the position of 
Chief Engineer an extensive 
experience covering all phases 
of Aviation, including the ' 



CURTISS FOUR-WAY PROP: 
Designed for “bigger and better" 
engines now on the boards, this 
has all the latest features 


sign and manufacture of a wide 
range of types of military, naval 
and commercial aircraft. In the 
transport field his research into 

Int. Congress Postponed 

and abroad has so much occu- 
pied the engineers and scientific 
specialists that were planning 
on attending the International 
Congress of the Aeronautical 
Sciences in New York in Sep- 
tember, that it has been decided 
by the Council of the Institute 
to postpone the Congress until 
1941. The plans of this Con- 
gress will be announced next 
year. However, the Institute 
of the Aeronautical Sciences 
has expressed appreciation of 
the great interest that has been 
evidenced in holding such a 
Congress. 


C-W’s Four-Blader 

Keeping in line with the latest 
motor developments Curtiss- 
Wright has recently brought 
out their new four bladed con- 
trollable pitch propeller. The 
addition of another blade is 
aimed at absorbing the ever 
increasing horsepower of cur- 
rent engines without exceeding 
bounds of reason in in- 
creased diameters. 

According to Robert L. Earle, 
>w vice president of Curtiss- 
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C--HE remarkable SERIES of world record flights 
made recently by the United States Army Air Corps 
in connection with its thirtieth anniversary program 
reflects great credit to the efficiency of the nation’s 
Army air force and its equipment. 

The Boeing Company takes pride in the fact that 
five of these records were made in the Army’s 4-engine 
Boeing Flying Fortress and Super Flying Fortress 
types. 

Following are the categories in which these planes set 
new international performance marks. 



These record-breaking flights, made with standard 
service equipment, are indeed a 
striking demonstration of the capa- 
bilities of America’s aerial defense. 



BOEING HAS ALWAYS BUILT TOMORROW’S AIRPLANES TO DAY I 


operators corner 







1939 Air Races 

( Continued from page 42) 


ton-Standard constant speed propeller 
and has built a wing of entirely new 
design. The new wing is of elliptical 
plan form, and is relatively stubby, 
having a span of but 18 ft. Both 
Rider and Folkcrts were disappointed 
with their new planes last year and 
its a cinch that both of them will have 
“shot-the-works” in an effort to regain 
their lost prestige through 1939 per- 
formance. We expect the 8-Ball, 
probably flown by veteran Joe Jacob- 
son, to give any of them a battle in 
both the Greve and Thompson. 

Harry Crosby has made almost no 
changes in his racer this year, but has 
concentrated on getting it in shape to 
run without any of the difficulties 
which have beset him in the past 
Crosby’s present plane is said to be 
somewhat faster than the original racer 
in which he crashed two years ago. 
At that time the air speed indicator 
came through the crash and stuck 
tight at 364 mph, which is at least a 
good point from which to start guess- 
ing about the speed possibilities of 
Crosby’s present job if and when it is 
running right Crosby has Rudy 
Kling’s old Fahlin propeller and may 
bite quite a hole in some of the Cleve- 
land air along about Labor Day. 

Only brand new race job at Cleve- 
land, so far as we know, will be the 
Floyd Special — if it gets there. In 
mid-August the Floyd ship had not 
yet been test flown. However, the 
design is almost identical with that of 
the Chambers racer, which looked 
promising last year until lost in a 
crash, except that the Floyd plane car- 
ries a six-cylinder Menasco B6S 
engine, instead of the four as did 
Chambers’. The Floyd racer is also 
quite similar to the Folkerts in general 
layout, being a high mid-wing canti- 
lever monoplane. The ship is per- 
fectly clean, as the landing gear re- 
tracts straight up into a fuselage well, 
and should be awfully fast. Wing 
span is astonishingly low — 13 ft. 10 
in., and the wing uses a very thin 
section, the NACA 2406. Wing load- 
ing runs up to around 30 lb. per sq. 
ft. with max. fuel load. And Bob 
Bean, the pilot, is a nice young com- 
mercial pilot who has a total of around 
700 hours, none of it on race planes. 
Therefore, if Bean is able to handle 
this chunk of barely-winged dynamite 
he may cut quite a swath among the 
trophies. The Professional Race Pilots 


Association is a bit skittish about 
Bean’s participation in the 1939 meet 
and will keep a very wary eye on his 
flight testing. Under the circum- 
stances Bean and Floyd, who built the 
plane to-gether and hold it in joint 
ownership, will certainly deserve any 
prize money they win. Being young 
at the game, these fellows still have 
some hope for the future of racing. 
In developing their present plane they 
have received generous help from Mr. 
J. A. Tillotson, Assistant Secty., and 
Wm. Johnson, mgr. of the instrument 
shop, at Pacific Airmotive Corp. 
Through these men they obtained the 
Menasco B6S racing engine originally 
used in the Rider racer now owned by 
Schoenfeldt. 

The other planes entered for the 
Greve Trophy Race include the Miss 
Los Angeles, Delgado Flash, and 
Howard Mike. All are well known to 
our readers. This will be about the 
eighth season of competition for Mike 
and the sixth for Miss Los Angeles. 

Which brings us to Roscoe Turner 
and the classic Thompson Trophy. 
Roscoe is said to have picked up 25 
mph. through improvements and ad- 
justments on his engine. Theoretic- 
ally, he should fly the Thompson at 
better than 300 mph, — and we think 
someone will do just that this year, — 
but not Roscoe. If Roscoe does, then 
someone else will be ahead at the fin- 
ish. There is a bare possibility that 
the Hughes racer will be entered in 
the Thompson instead of the Bendix. 
If so we think it will finish in front 
of Turner, but not in first position. 
We are going right out on a limb and 
picking this as another in-line engine 

We have picked Art Chester as the 
favorite to win the Thompson. This 
was arrived at in a fairly simple man- 
ner. We figure one of the four fastest 
550's will cop the Thompson this year, 
but in view of the working over they 
all get in the Greve the day before, it 
is anybody's guess which one of the 
four will be able to go the route top 
speed on Monday. Knowing how dili- 
gently Art Chester has labored to 
make his engine cool and smooth, we 
figure he is the boy to rise up in all 
his wrath and turn on the heat on 
Labor Day. Furthermore, we wrote 
the names of LeVier, Chester, Folk- 
erts, and Rider 8-Ball on four slips of 
paper put them in a hat and then 
pulled one out. It said “Chester” on 
it, which is how we dope our Thomp- 
son favorite. 

Getting back to more solid ground, 
we want to remind our readers of 
Rudy Kling's 1937 race. Many cries 
of “fluke” were raised at the time, and 
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some thought Rudy’s victory was 
purely accidental. It is not generally 
known that Kling's Folkcrts was the 
fastest plane on the course in 1937. 
Racing against Turner’s big job, and 
Wittman’s Bonso, Rudy was appar- 
ently left far back in the ruck while 
Wittman ran away from the pack. 
When Wittmann and Turner ran into 
trouble Rudy snuck in a winner. Act- 
ually Wittman was much faster than 
Turner on that occasion. Yet Rudy’s 
best lap, 279 mph, was better than 
anything turned in by Wittman. Rudy 
was still pretty much of an amateur 
at the time, and he was flying a new 
plane and engine. He got a very bad 
start, so was way back in the early 
stages of the race, but he flew almost 
every lap faster than the lap before. 
Three of his lap speeds were faster 
than Turner's best lap and His plane 
and engine were going strong at the 

It seems fairly obvious that Kling 
in 1937 had some of the stuff on 
the ball which DeTroyat showed us 
at Los Angeles in 1936. And it isn't 
much of a boost from 279 to 300 mph 
in two years time. So if Rudy could 
do 279 with a Folkerts in 1937 we sus- 
pect that Del Bush will do at least 
that well with his Folkerts in 1939; 
and that LeVier, Jacobson, and Ches- 
ter will all do as well, or better. The 
Marcoux-Bromberg racer has never 
done much better than 265 mph on a 
closed course, so we find Roscoe carry- 
ing the torch against odds of four to 
one, which is enough to encourage us 
to start cheering for the 550 cu. in. in- 
lines thirty days in advance of the 

One unconsidered factor this year, 
however, is Wittman's Bonzo. Witt- 
man ran away from everyone in 1937 
as long as his engine ran. He may be 
back with a new shot of "go-grease” 
in this year's Thompson, to spring 
an upset on our favored 550s. In any 
event we have doped Wittman in third 
position, ahead of all the 550s but one. 
And we think the reliable Marcoux- 
Bromberg will come steaming along 
in about fifth spot at the creditable 
speed of 275 mph. Strung along be- 
hind will come LeVier, Jacobson, 
Crosby and Bean in the 550 jobs, 
ahead of Lt. Joe Mackey in Roscoe’s 
Wedell-Williams, which doesn't look 
to have speed enough to get up near 
the front this year. We may be badly 
jumbled on our respective guesses on 
place among the 550s, but we think 
they’ll be up near the front in some 
order, barring crashes or engine fail- 
ures in the Greve race which would 
keep one or more of them from compe- 
tition in the Thompson. 



How STAINLESS STEEL helps 
make Aircraft Lighter, Stronger, Safer 




vator frame for a Seversky 
P-3S fabricated from stain- 
less steel by high-speed 


Stellite alloy,' after op- 
erating 714,000 air miles. 



Electromet 

Ferro-Alloys S’ Metals 


D ESIGNERS and manufacturers of all 
types of aircraft find stainless steel an 
ideal material for an increasing number of 
uses. A few typical applications are shown 
here. Stainless steel has four inherent ad- 
vantages which make it a logical material 
for use in aircraft construction: 

1. Excellent Strength-Weight Ratio — Com- 
pares favorably with other commonly used 
materials. Result: Strength with light weight 
. . . more pay load . . . longer cruising range. 
2. Ease of Fabrication — by modern, high- 
speed welding processes. Result: Faster pro- 
duction . . . cheaper production. Smoother 
surfaces . . . less drag . . . higher speeds. 
3. Corrosion Resistance — imm une to atmos- 
pheric corrosion. Result: No painting . . . 
faster production . . . less maintenance. 

4. Strength at High Temperatures — up to 
1650 deg. F. Result: Resists hot, corrosive 
gases and abrasion . . . longer life . . . de- 
pendability. Fireproof . . . greater safety. 

We do not make steel, but for over thirty 
years we have produced "Electromet" ferro- 
alloys used in making steel. The fund of 
data on stainless and other alloy steels thus 
accumulated and the assistance of our met- 
allurgists are available without obligation. 
A request on your letterhead will bring the 
book, "Stainless Steel in Aircraft." 

ELECTRO METALLURGICAL COMPANY 

Unit 0 1 Union Carbide and Carbon Corporation 
30 East 42nd Street 0N3 New York, N. Y. 

The word "Electromet" is a registered trade-mark at 


Making Use of Ground Effect 

( Continued from page 33) 
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that are very large, or when a wing 
is too close to the ground surface. 
However, we note that in some cases 
the formulas have been applied for 
ranges in angle of attack up to the 
stall, and for flights quite near to the 
ground surface. Of course it is sel- 
dom that a landing is made in a still 
atmosphere. Wind movements are 
usually present, and careful investiga- 
tions have revealed the presence of 
wind speed gradients for vertical dis- 
tances ranging from five to fifty feet 
above the ground surface. 

The curves of Fig. 2, taken from 
flight tests made in 1934-5 on a Bris- 
tol Seaplane (biplane) demonstrate in 
a striking manner the extent to which 
the theoretical corrections can depart 
from actualities. The ground surface 
is now replaced by a water surface, 
but the Wieselsberger formulae apply 
equally well in both cases. The wings 
of this airplane possessed equal spans, 
of 75 ft. each, with chords of 10 ft. 
and wing gap of 10 ft. The lower 
wing was at a mean height of 9 ft. 
above the water surface during the 
test observations for interference ef- 
fects. For the specified conditions of 
flight, the interference factor =0.34 
if the mean height above the water 
surface is assumed to be 14 ft. Se- 
lecting an angle of attack of 7.5 deg. 
we note that for a glide clear of the 
ground (or water) effect region, the 
corresponding value of the lift coeffi- 
cient is 0.68. Within the interference 
zone, the tests indicate that for the 
same Cl, the angle of attack becomes 

5.5 deg. 

From formula (2), it is found that 
the apparent aspect ratio, in the inter - 



Thc geometric aspect ratio is com- 
puted from: 

n = KIP/S = 1,12 X (75) V 1500 - 4.2 
The effective angle of attack for Cl 
= 0.68 is now obtained by use of the 
well-known transformation relation : 

»'-j + C t /n [-L-il X 57.3 

where “4” and "n” apply for flight 
at altitudes well beyond the influence 
of the ground effect region. There- 


But the curves of Fig. 4 show S' = 
5.5, a difference of (6.49 — 5.5) =0.99 
deg. The correction is in the right 
direction but about 48 per cent too low. 
The broken-line curve has been laid 
off by use of the above formulae. 

The curve of Fig. 3 shows how the 
interference factor “4" varies with 
the height-span ratio (h/b). We note 
that interference is greatest for low 
values of this ratio, or when the wing 
is quite close to the ground, and rapid- 
ly decreases as the ratio grows. The 
curve is based on the Prandtl for- 
mula : 

4 “ 1+WOh/i 

The effect of different geometric as- 
pect ratios on the manner in which the 
induced drag coefficient Cm changes 
with changes of height-span ratio 
(it/b), are well brought out by the 
curves of Fig. 4. Apparently the low- 
er the geometric aspect ratio the great- 
er will be Cm for a given C,. and 
(h/b), but the effect of aspect ratio 
soon becomes negligible for geometric 
aspect ratios greater than 10. The 
lowest curve has been inserted to em- 
phasize the very decided drop in the 
magnitude of Cm when Cl is reduced ; 
in other words, the induced drag cor- 
rection is only of importance at com- 
paratively large angles of attack. The 
rate of change of Cm with (h/b) is 
noticeably greater for the low aspect 
ratio craft, but in all cases will be 
most in evidence for changes in alti- 
tude which occur quite close to the 
ground surface. 

Since Cm is a function of C1.1 it is 
interesting to bear in mind the effect 
of changes in (h/b) on the lift coeffi- 
cient for different values of the geo- 
metric angle of attack. The curves of 
Fig. 5 are based on the experiments of 
Tonnies, but have been substantiated in 
a general way by the results of both 
laboratory and flight tests. For low 
values of the angle of attack. Cl ap- 
preciably increases the closer an air- 
plane flies to the ground surface ; but 
as the angle of attack is given higher 
values, the growth in Cl diminishes 
until at stall values there may arise a 
reversal and Cl starts to decrease. 
Aerodynamic theory so far fails to in- 


struct us as to the functional relation 
between C B and Cl at large angles of 
attack, but we may infer from known 
facts that it is possible for the decrease 
in the induced drag to be accelerated 
at high angles of attack when an air- 
plane is quite close to the ground sur- 
face. It is quite possible that the pro- 
file drag of a wing is also subject to 
interference effects under such condi- 

We have so far studied the manner 
in which the induced drag coefficient 
Co, is affected by the ground effect. 
It is now appropriate to note briefly 
the effect on the induced and total 
drag. The induced drag is given by 
tile well-known formula: 

Dt — 1/2 Corps V* 

where 5 is the wing area in square 
feet, and V is the flight speed in feet 
per second. Hence it is observed that 
the induced drag is determined by the 
flight speed and the induced drag co- 
efficient, and they do not change at the 
same rate. As the angle of attack is 
increased, V will decrease while Co, 
increases, usually at a slower rate than 
the change in tile flight speed. We 
can then say that the change in the 
induced drag and hence the horse- 
power required to overcome the in- 
duced drag can be represented by 
curves similar to those of Fig. 4, but 
they will be somewhat flatter than the 

Some Practical Aspects of 
"Ground Effect." 

As stated in the first part of this 
article, ground interference has been 
a well-known but not any too well- 
understood flight problem, and its 
relation to the ground performance 
of airplanes has remained very much 
in a state of flux. The successful de- 
velopment of the controllable-pitch 
propeller, together with the improve- 
ment and more extended use of super- 
charged engines and the growing use 
of wing flaps, have had a profound 
effect on the landing and take-off 
technique of airplanes. We should 
also add that the use of improved land- 
ing gear, both retractable and other- 
wise, has been an influencing factor 
in modifying the older and well-es- 
tablished methods of landing and 
take-off. A few remarks will be made 
concerning the landing of an airplane, 
as influenced by "ground effect." 

The classical landing of an airplane, 
and it is still applicable to smaller- 
sized craft, consisted in a glide to 
within twenty feet or so of the ground 
at a speed somewhat in excess of the 
(Turn to page 73) 





Buyer's Log Book 

(Continued from page 49) 


Many manufacturers are making notable contributions to aviation trade litera- 
ture. The following listed catalogs may be obtained by writing direct to the 
firms listed: 

Self-Oilixg Hydraulic Honing Machines — Bulletin No. 121-D and Bulletin 
No. 12S-B. Two valuable bulletins for shop men faced with aircraft engine 
cylinder honing problems. Barnes Drill Co., 814-830 Chestnut Street, Rock- 
ford, Illinois. 

Blackmer Rotary Pumps — An illustrated folder describing a line of hand and 
power operated liquid handling pumps now being used widely in aviation for 
handling lubricants, dopes, lacquers, etc. Blackmer Pump Company, Grand 
Rapids, Mich. 

Bonney Tools — Catalog No. 39 — A 91-pg. illustrated catalog, punched for 
loose leaf binder, illustrating the complete Bonney line of tools and tool cabinets. 
Bonney Forge & Tool Works, Allentown, Pa. 

Pneumatic Die Cushions for Power Presses— A folder of interest to aircraft 
shop men using the die stamping process. Dayton Rogers Mfg. Co., Minne- 
apolis, Minnesota. 

Dickey-Grabler Catalog No. 37 — Dies, Tools, Metal Stampings, Marking 
Devices. A total of eighteen different products are listed and described in a 
wire bound 84-pg. catalog dealing exclusively with dies, stamps, and marking 
devices. The Dickey-Grabler Company, 10302 Madison Avenue, Cleveland, 
Ohio. 

Friez Flight Analyzer — An illustrated folder describing in detail the func- 
tioning of the Friez flight analyzing system, which records simultaneously all the 
essential flight and power plant functions. Julien P. Friez & Sons, Baltimore 
St. St Central Ave., Baltimore, Md. 

Johnson Ledaloyl Self Lubricating Bearing Bronze — A 12-pg. bearing 
and bushing catalog. Johnson Bronze Company, New Castle, Pa. 

Kidde-Lux Fire Extinguisher, Bulletin No. AE-498 — An eight-page bul- 
letin describing the new pistol-grip handle, one-hand fire extinguisher with 
fingertip control. Walter Kidde & Co., Inc., 140 Cedar St., New York, N. Y. 

Hydraulic Presses, Bulletin 139 — A four page bulletin dealing with high- 
production streamlined presses especially adapted to aircraft presswork. Lake 
Erie Engineering Corp., Buffalo, N. Y. 

Aero Lighting, 1939— A loose-leaf catalog of the complete line of lighting 
equipment offered by Lights, Inc., with special stress on the portable by air 
equipment, and the battery operated emergency field lighting sets. Lights, 
Incorporated, 3508-14 Avalon Blvd., Los Angeles, Calif. 

Practise in Machining Zinc Alloy Die Castings — A 24-pg. book of consid- 
erable value to aviation shop people now that die casting is becoming a standard 
practise in aircraft production. The New Jersey Zinc Company, 160 Front 
Street, New York, N. Y. 

Niagara Folders and Brakes, Manually Operated, Bulletin 74-A — An 18-pg. 
catalog of folders and brakes such as are applicable to aircraft work. Niagara 
Power Squaring Shears, Bulletin 71-G. An 18-pg. booklet describing the 
latest Niagara shears, such as are in common use in aircraft plants. Niagara 
Machine & Tool Works, 637-697 Northland Avenue, Buffalo, N. Y. 


stall speed, followed by a leveling-off 
into a flight path which is maintained 
parallel to the ground surface until 
the decrease in air speed attains the 
stall value and contact is made with 
the ground. In this form of landing 
the sinking speed at contact would 
usually be small or negligible. 
"Ground effect" comes into the pic- 
ture during the interval between lev- 
el-off and contact, when the airplane 
floats or skims along quite close to 
the landing surface. 

The length of the "float” depends 
on the time required for the drag to 
absorb excess of kinetic energy pos- 
sessed by the airplane over and above 
that which it possesses under stalled 
flight. In the older and slower speed 
airplanes, the drag under normal con- 
ditions of flight was relatively high, 
but when such craft came within the 
ground interference zone, their total 
drag was so materially decreased that 
the rate of kinetic energy absorption 
and the float distances were thereby 
lengthened. The only remedy was to 
see to it that the air speed at the end 
of the level-off was not very much in 
excess of the stall speed. Moreover, 
the fact that ground effect tends to 
produce a higher lift for a given 
angle of attack, means that the pilot 
cannot bring the angle of attack as 
quickly to its stall value, and this fac- 
tor contributes to producing the 


T he modern types of airplanes 
with their inherently low drag will 
float farther for the same excess of 
speed at level off than the airplanes of 
former years. If the speed at the end 
of level-off is too high, and wing flaps 
are not available, the pilot can "hold 
off" and allow the drag to reduce 
gradually the speed to the stall value, 
or he can bring his craft into contact 
with the ground at an angle of attack 
somewhat lower than the stall angle, 
and consequently with an appreciable 
sinking speed. This necessitates the 
landing gear and tires being depended 
upon to absorb the shock without re- 
bound, or too much discomfort. When 
an airplane is fitted with flaps which 
are deflected during the level-off, the 
greatly increased drag of these auxi- 
liary surfaces quickly absorbs the ex- 
cess kinetic energy with consequent 
reduction or elimination of the "float.” 
Wing flaps, when deflected, do not 
change the stall angle but they do in- 
crease the lift coefficient at stall, and 
thereby decrease the stalling speed. 
For this reason lower contact speeds 
are made possible with the use of 
wing flaps. 
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You’ve read about it. ..wanted it. ..waited for it! 



NOW YOU GAN WAVE /T/ 


Western Electric 


ABSOLUTE ALTIMETER 



. . . acclaimed throughout the world! 


The aviation world has hailed Western 
Electric’s Absolute Altimeter as the great- 
est contribution to flying in years. Built 
on an entirely new principle, it indicates 

readings the distance between an ait> 
plane and the terrain beneath it. 

The Absolute Altimeter is nor affected 



Western Electric 


TWO-WAY AVIATION RADIO TELEPHONE AND TELEG 



the Birdmetfs Perch 
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NEW 

$15,000,000 

SOUTHEASTERN 

NAVAL 
AIR BASE 


CREATES RICH 
OPPORTUNITY 
FOR AVIATION 
INDUSTRY IN 



Jacksonville^/^ 



inDUSTR IR L COmmiTTEE 

Department A UMBER Of COmiDERCE 
JRCKSOnVILLE. FLORIDR 


Jacksonville, chosen as 
the ideal site for the 
Navy’s new Southeastern 
Air Base, offers the same 
marked advantages to 
aviation industry. Con- 
sider these points: 

TAXES. ..Companies falling within the 
aircraft and aircraft parts classification 
are exempt from all taxes through 1948 

ample supply of intelligent, native-born 

TRAnSPORTATIOA... Jacksonville, the 
largest South Atlantic port, has regular 
steamship service to North and South 
'uropean markets. High- 


[LIITIflTE... Ideal f< 

winter""" The flat I 


S SERVICE IS FREE. ASK FOR IT 


QUOTES From The Hepburn Board's 

Report to the Naval Affairs Committee 
of Congress, March 20, 1939: 

"The percentage of flying hours makes 


e advantag 
rille are: Sr 


, rail, * 


Table. 


Exceptional Opportunity for these Industries: Aviation . . . Wood 
Products . . . Kraft Wood Pulp and Paper . . . Rubber Goods . . . Glass . . , Ceramics 
. . . Paint and Varnish . . . Chemicals . . . Food Processors . . . Tobacco Processors 






SPERRY INSTRUMENTS 


AID SURVEY FOR NEW ATLANTIC SERVICE 



In completing a series of scientific survey flights across the 
Atlantic, American Export has written a new chapter in 
aviation history. Long famous for successful steamship 
operations, the line will soon be ready to accommodate 
air passengers as well. The routes are ready, the pioneer- 
ing done. 

Referring to the part which Sperry instruments played 
in this important accomplishment, Captain Byrne reported "During all 
our flights we relied continually upon the Sperry Gyropilot, Gyro-Horizon, 
Directional Gyro and Gyro-Magnetic Compass. Their splendid perform- 
ance was of great assistance to the successful 
completion of every trip. 


SPERRY GYROSCOPE COMPANY, Inc. 

B ROO KLYN, N.Y. 



LEWIS HOLY NAME SCHOOL OF AERONAUTICS.. 

offers a complete specialized education in all phases of 

AVIATION - ENGINEERING - FLYING - OPERATION 
MAINTENANCE - BUSINESS ADMINISTRATION 



ALUMINUM ALLOY and STAINLESS STEEL surfaces by FLEETWINGS 


Specified fay SeuecsUy 





FLEETWINGS designed and 

fabricated I h e spot-welded 
stainless steel surfaces speci- 
fied by Seversky on their P-35 


the Air Co 


•ps. 


FLEETWINGS also manufac 
tured the flush-riveted alclad 
surfaces called for on this 
same fast pursuit plane. These 
surfaces have seen more than 
two years of first-line service 
duty in the Air Corps. 

FLEETWINGS has complete 
facilities for designing and 
manufacturing aluminum al- 
loy and stainless steel aircraft 
parts to the rigid specifica- 


FLEETWINGS, INC. 

BRISTOL, PENNA. 


HOME" 



FIGHTING 

AIRCRAFT 



For the past eight years the Grumman Aircraft 
Engineering Corporation has consistently supplied 
high performance aircraft for the U.S. Navy. Grum- 
man planes are also in service with the U.S. Army. 
Marine Corps, and Coast Guard, and are widely 
used in the private and commercial fields. 


GRUMMAN AIRCRAFT ENG., CORP. 

BETHPAGE LONG 




NEW YORK 


* 



TOP SPEED 


it- 


► The Swift is aptly named. For it is speed . . . 
speed enough to catch his insect food on the 
wing. . . that provides him with his very liv- 
ing. And it is speed, too, that has given life 
to aviation. Through its ability to carry pas- 
sengers and freight faster than any other 
means of transportation, the airplane has 
become the commercial factor it is today. 

And it is through even further increases 
in (lying speed that aviation will continue 
to grow. Already planes have approached 
the 500-tnfle-an-hour mark ... an indication 


of what is in store as better fuels and engines 
are developed. For if we are to have more 
speed, we must have more power. 

That's why Ethyl engineers are daily aid- 
ing aviation engineers in a planned program 
of research ... a search for more efficient fuels 
and engines to keep pace with the ever pres- 
ent urge to fly faster. They have resolved 
that when the day of the six-, seven- or even 
eight-hundred-mile-an-hour commercial 
airplane arrives, there will be fuels and 
engines to power it. 


ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids used by oil companies to improve gasoline 




OREAKFAST in New York ... a business luncheon 
with associates in Chicago . . . golf that after- 
noon with a client vacationing at Hot Springs, Vir- 
ginia . . . dinner and then back in Manhattan the 
same evening. Typical of the daily flights by owners 
of the SPARTAN Executive. Often with landings in 
small fields close to branch plants, beside a Texas 
oil well or at an out of the way fishing or hunting 
lodge . . . these same owners find they arrive re- 
freshed, after a flight in luxurious comfort. The per- 
fect safety and operating economy of the Executive 
are the ultimate in fast transportation. 

BE SURE TO SEE THE Executive AT THE 
NATIONAL AIR RACES 

itH'lflui Or TEf THERE f 





SPARTAN AIRCRAFT COMPANY 


T 0 M 0 R R 0 W'S 


TULSA, OKLAHOMA 

AIR TRANSPORTATION 


TODAY 




linly there is no more powerful 
e and resourcefulness than implic 
tents by which he flies. The more ; 
; engines are functioning, his speec 

eer Instruments, which have bee 


PRIMARY FLIGHT 


PIONEER INSTRUMENT 

DIVISION OF BEND1X AVIATION CORPORATION 
BENDIX, NEW JERSEY 


SENSITIVE 



Designed to Train You for Leadership in Aviation 

PARKS Professional Flight 

and 

Executive 
Course 


^■iHE Professional Flight and Executive Course at 
Parks Air College offers you foundation training 
for every piloting activity in commercial aviation, with 
special emphasis upon the acquisition of knowledge and 
skills required for progress in commercial air transport. 


S upplementing and increasing the 
value of the flight training. Parks 
gives you 3,001 hours class and labora- 
tory work in related subjects. These 
include 420 hours in Radio Communi- 
cations; 92 hours in Navigation; 480 
hours of study and practice in Airline 
Operations; 1,020 class room and shop 
hours in Aviation Mechanics; 285 hours 
in Meteorology; and your course is 
rounded out by 704 hours of executive 
subjects. 

As a graduate you are qualified to 
pass tests which give you recognition by 
the Civil Aeronautics Authority in the 
form of the Commercial Pilot Rating, 
the Instructor's Rating, the Instrument 
Flight Rating, Airplane Mechanic’s 
License and Engine Mechanic’s License, 


Commission, the 2nd class Radio Tele- 
phone Operator’s License and the 3rd 
class Radio Code Endorsement. 

Parks Professional Flight and Execu- 
tive Course requires 8 terms or 96 weeks 
for completion — the standards main- 
tained are of true college rank through- 
out. It is thorough, comprehensive. 
96.5 per cent of graduates are active 
in commercial aviation, 72 per cent of 
this number being in airline piloting. 

Parks offers three additional courses. 

Maintenance Engineering and Aero- 
nautical Engineering, all preparing you 
to qualify for success in commercial 
aviation. To secure complete informa- 
tion write now for free 60-page catalog 
and bulletin giving full details. Send in 
the coupon below — today. 


and, by the Federal Communications 


PARKS AIR COLLEGE, East St. Louis, III. 




REMOVABLE, REPLACEABLE 
FELT SEALS 


Kil/umMeaw norma hoffmann for crWic/uffl mm\.% 

are FRICTION-FREE and EASY TO INSPECT and REGREASE 



While these seals are FIXED against accidental displacement, they are REMOVABLE 
and REPLACEABLE at will, easily and quickly. They contact the reduced diameter of the 

they facilitate regreasing and inspection. No snap rings ore used. These seals, together with 
cadmium plating of exposed surfaces, give NORMA-HOFFMANN AIRCRAFT CONTROL 
BEARINGS complete protection against the elements and foreign matter. * * * * They are 
available in a number of series, both single and double row types — all combining extreme 
sensitiveness with utmost rigidity, and eliminating frictional resistance, "jamming", and wear. 

Like many other fundamental aircroft types, these Removable Felt Seal Control Bearings 
were originated by NORMA-HOFFMANN, and ore extensively used in U. S. Navy and 




raasmi munis 


BALL. RVLLER AND THRUST 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S.A. 


points of Slxtta \Zalue in the 

Cessna Airmaster 

"The World's Most Efficient Airplane" 
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1. Choice of Motors; either 145 (151 


m. p. h. cr 

uising) or 165 HP (157 


uisinq) Warner Super 


Scarab Engine. 


2, Hydraulic Brakes; with individual heel 
pedals and parking lever. 


3. Cantilever Landing Gear; aerodynam- 
ically clean; sturdy. 


4. Full Four-way Vision; you can see in air 
or on ground. 


5. Roomy Cabin; wide door, ample passen- 
ger space, large baggage compartment. 


6. Full Cantilever Wing Construction; no 
external struts or wires. 


7. Electrically Actuated Wing Flaps; posi- 
tive open, close and lock; Irreversible; 
Synchronized. 

8. Superfine Finish; hand rubbed. 


9. Full Cantilever Tail Group; complete 
streamlining spinner to stinger. 

10. Full Swivel Tail Wheel with Positive 
Lock; extreme ground maneuverability. 

11. Knife-edged Wing Tips, plywood covered; 
designed for speed and stability. 

12. Efficiency; “World's Most Efficient Air- 
plane," permanent title awarded in open 

competition. 

Cessna owners are proud owners because 
they know Cessna excels in Beauty, Per- 
formance, and Economy. 

CESSNA 

AIRCRAFT COMPANY 

WICHITA, KANSAS, U. S. A. 

Export Monti . . . AVIATION EQUIPMENT * EXPORT, INC. 





Going Places In 1940? . . . Then Let 
This FREE MANUAL Help You 

S, ri“ its “ xt fits 

mm mm 




Forward March In Your Flying Career— with 

AVIATION and this 160 page, practical manual 





• The PAN AMERICAN Yankee Clip- 
per Boeing 314 has demonstrated 
its "air-worthiness" and trans- 
Atlantic air travel has settled down 
to a routine schedule of weekly 
round-trip flights. You can now 
cross the ocean any week in a lux- 
urious 18-room air liner, in drawing 
room comfort, in less than 24 hours! 


The China Clipper Martin 130 
enters its fifth year of regular 
service to Honolulu, Manila, and 
Hong Kong . . . PESCO products, 
standard on PAA transports and 
those of leading air lines the 
world over, play an important part 
in shortening travel distances 
on and between the continents. 






even more proud of the reputation the 
CONTINENTAL A40, A50, A65 and A 75 
engines have established in the small 
plane field. Proof of Continental's leader- 

in sales and the fact that ALL leading 
small plane manufacturers use CON- 
TINENTAL engines. 




IRVING AIR CHUTE CO., INC. 

1670 Jefferson Avc., Buffalo, N. Y. 
Factories at: Buffalo, N. Y.; Glendale, Calif.; Fort 
Erie, Canada; Letcbwortb, Herts, England. 


PORTERFIELD 



SAFETY 

ECONOMY 

COMFORT 

PERFORMANCE 


The new Porterfield is raising eyebrows 
everywhere it is shown. To the prospec- 
tive buyer it offers the ultimate in a sport- 
trainer. Tops in performance, the new 
Model 50 cruises at 92 m.p.h., with a top 
speed of well over 100 m.p.h. Powered by 
its Continental 50 h.p. engine it climbs fully 
loaded 550 ft. per minute and has a cruis- 
ing radius of 250 miles. The comfort of its 
spacious interior coupled with its many 


safety features have become a by-word 
wherever airplanes are flown. And the 
added fact that the new model 50 sells for 
only $1495 or $485 down, makes Porterfield 
a truly amazing buy in ultra-modern air- 
craft. 

Prospective distributors will recognize Por- 
terfields as the ideal sport-trainers for 
quick turnover. Everybody knows about 
Porterfield, a leader at most airports. 


SEE THE NEW 1940 PORTERFIELDS AT THE NATIONAL AIR RACES 

Daily exhibition acrobatic flights. 


PORTERFIELD AIRCRAFT CORPORATION 

E. E. PORTERFIELD. JR.. Pros. COL. R. TURNER. V-P. 

1726 WABASH AVENUE KANSAS CITY MISSOURI 








STEAM HEATING PLANT 
for ANY CABIN AIRCRAFT 
Product of 






inn 

Govro-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 


B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 


WELLINGTON SEARS COMPANY 


itwroRKcm 


AT YOUR SERVICE 



and electrical 


CINEMA 
EQUIPMENT 

ico Blvd. Hollywood, Colit. 



. HERE is more dollar value in materials used 
in Luscombes than in any other low priced airplane. 


NO RIVETS 


NO SCREWS 


NO SEAMS 



to mar the Smooth Working Surface 
of “HALLOWELL” STEEL BEN 








Over 50 years of business paper 
publishing experience plus a large 
field force and trained personnel 
enable McGraw-Hill to offer a 
unique Direct Mail List Service — 

Write today for your copy of 
"Hundreds of Thousands of Reasons 
Why” — It will tell you about 
McGraw-Hill Lists and how they 
are getting results for others. 

\ 

What Fields Do You Want 
To Reach 

Bus & Transit Industries 

Chemical Process Industries 
Civil Engineering & Construction 
Coal Mining 

Electrical Appliance Dealers 
Electrical Contractors 
Electrical Industry 
Electrical Wholesalers 
Food Industries 
Manufacturing Industries 
Metal Mining 
Metal Working Industries 
Mill Supply Distributors 
Power Engineers 
Product Engineers 
Radio Dealers & Wholesalers 
Radio Engineers 
Textile Industries 

DIRECT MAIL DIVISION 

McGRAW-HILL PUBLISHING CO.. INC.. 330 W. 42nd Street, New York 





IMPROVE CONSTRUCTION 
LOWER ASSEMBLY COSTS 

Specification of Lok-Skru Fasteners by 
so many design engineers is the result 
of exhaustive tests proving the greater 
strength and lower cost of this unique 
method of making attachments. Avail- 
able in various lengths and types for 
metal thickness from .010 to .185 Lok- 
Skru Fasteners have such wide adapta- 
bility in modem production that new 
uses and advantages are being found 
constantly. They are Army and Navy 
approved. General applications now in- 
clude attachment of horizontal stabilizer 
fillets, wing fillets, nacelle fillets, ex- 
haust tail pipe fairing and shielding, 
interior upholstery panels, door and 
window frames, hand hole covers, con- 
duit boxes, etc. Your inquiries regard- 
ing specific applications and services 
are invited. 


THE DILL MANUFACTURING COMPANY 

Akron • Detroit • Los Angeles 


• CLEVELAND, OHIO 
• Toronto 
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The 

BELLANCA 

Cruisair 


Flying this outstanding Belianca product is like 
experiencing a new phase of life. Load three 
persons and baggage into the roomy, luxuriously 
appointed cabin * * * Open the throttle of the 
air-line type radial engine * * * the wheels leave 
the ground * * * the handle of the retracting 
landing gear control is given several easy turns 
* * * then enjoy the thrill of loafing along at 
two-miles-a-minute. This is the flying you have 
wished for— SAFE— SWIFT— ECONOMICAL 
—PRACTICAL. 

Write for detailed literature and information 
today. Watch for the Belianca Cruisair at your 
local airport Price, complete with 90 HP radial 
engine, retracting landing gear, hydraulic brakes 
— $3795.00 flyaway New Castle, Delaware. 


BELLANCA AIRCRAFT 
CORPORATION 

New Castle, Delaware, U.S.A. 


Comfort, 
Confidence, 
Safety . . . 


them. That's why you'll find the 

SWITLIK 

Safety Chute 


FINNEY'S PARACHUTE SERVICE 


’ARACHUTE & EQUI 


TRENTO 


SELF-LOCKING 

NUTS 


SAFET1ED 
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The Design That Required 
600,000 Engineering Man-Hours 


DRAFTING AND DESIGN AT STEWART TECH 

M«hanic^%trmglh of Materials!' 8 S««*°^ C ysisf P Aer& 
dynamics and Aeronautical Drafting and Design, preparing 

Al^^ractical'A^raf^MjLster^Mechanic's^and Aircrah^heet 
Metal Courses. Write or call for full particulars, stating 
age, education and Course preferred. 

The School of Aeronautics 

Stewart Technical School 

Dept. 139, 253 W. 64th St. New York City 
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SOLENOIDS 

"ON ED A IN D BUILT 

"DUNCO AVIATION PRODUCTS 

ore designed for a specific application" t« 


RELAYS FOR 

lights — retractile v 
SOLENOIDS FOR 
Gear shilling — mo 




E. A. GERLACH COMPANY 

BRIDGEPORT. PA. 

yt Manufacturers of 70 Stripper and other 
proven products for aircraft maintenance 
used by U. S. Navy and representative plants, 
announce as Aviation Distributors for fhe 
Unifed States. 

THE WALZ CORPORATION 

CENTRAL AIRPORT e CAMDEN, N. J. 


If tlyere is anytlnng you want— 

or something you don't want that other readers 
of this paper can supply— or use — advertise it in 


Aviation's Market Place 


AVIATION "CLASSIFIED" 


DEPENDABILITY 

AEROMARINE instrument co., inc. 





CLASSIFIED ADVERTISING 


Aviation s 

Market ^ Pla ce 



TO AVIATION READERS: THIS IS YOUR "MARKET PLACE” 


USED PLANES FOR SALE 

IKIHF Y 

Great Lake. 
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Used Planes 
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E AVIATION'S MARKET PLACE - 
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= AVIATION S MARKET PLACE " 



BRAKE 

TAIL WHEELS! 

For All Light Aircraft 

Simple Attachment • Effective Operation 

S 25.00 _ ^7 


AMERICAN FLEA SHIP l 




The 

WHERE TO BUY 
SECTION 
of 

“AVIATION” 


with the 


of checking 


BOOKS 


Getting a Job in Aviation 


Where To Buy 

(SUPPLEMENT) 

New Equipment— Accessories— Materials— Supplies 


AVIATIONS MARKET PLACE 


Again— We Score!! 

NOW — AUTHORIZED KINNER 
SALES AND SERVICE— Making Genu- 
ine Factory Replacement Parts con- 
venient for Kinner owners at competi- 
tive prices. Write for a price list and 
for details on sending in your OLD or 
CRACKED Valves, Heads, etc. to save 
money on NEW SUPER DUTY PARTS! 
>NEER, SPERRY - U. S. gauge Sales and Service 

ERVICE Instrument Overhauling 

SALES AND SERVICE General Supplies 


AIRCRAFT 



INSTRUMENTS 


ATi 


COPY 

For 

"MARKETPLACE 

Advertisements 

In the 

OCTOBER ISSUE 

Required by 

September 14th 


ENGINE AIR SERVICE, INC. 

WRIGHT —CONTINENTAL— KINNER 
PRATT & WHITNEY, LYCOMING 


MAGNAFLUX SERVICE 


Airrraft, I nr. 

STINSON 

DISTRIBUTORS 
Hangar F, Roosevelt Field 
Mineola, L. L, N. Y. 
Telephone Garden City 3308 


;rr_ 
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VULTEE V-1A TRANSPORT 

A I RPL ANES 


(° s: 


THE VIMALERT COMPANY, Lid. 
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MORE FUN FLYING! A 

WITH HEATH COMMUHICATION SETS ' 

S^ST^iSf'SUaSK J 

Only $3.50 f 

HEATH TIRES _ F0 R cum. 

TAYLORCRAFTS. 
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AVIATION SCHOOLS 



PREPARE FOR A 

SUCCESSFUL CAREER 

IN AVIATION 

The LUSCOMBE SCHOOL OF AERO- 

111p^ 


SCHOOL OF AERONAUTICS 



AIRPLANE DESIGNING 


AERONAUTICAL UNIVERSITY 




Schools and Flying Instructions 

See Pages 79. 85, 91, 103, 109, 110. Ill and 113 


_ , AVIATION SCHOOLS = 
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WltrturillCu/Uiss-VInufktTeckt/^^ 


The wise investor always determines in advance 
what the return will be on his investment before 
he puts cash "on the line". You, who plan to 
invest in a course of training to prepare you 
for your future, must do the same. It is even 
more important to you, since your choice of 
training will determine how much mone y you 
will make all the rest of your life. Curtiss-Wright 
Tech career training is carefully designed to 
do just one thin g— MAKE MONEY FOR YOU, 
and for all other Curtiss-Wright Tech graduates. 


Our hundreds of successful graduates prove that 
Curtiss-Wright Tech training gets results and al- 
ways pays. It has provided them with a profitable 
occupation and secure future since it trained 
them in advance for the highest position they 
could ever expect to occupy. IT CAN DO THE 
SAME FOR YOU. 

We invite your consideration, investigation and 
comparison. The handy coupon will bring you 
full details. Use it. 


<U RTII S:$ M WR II <5 HIT' 
TECHNICAL ® I INSTITUTE 


GRAND CENTRAL AIR TERMINAL • 1226 AIRWAY 


OfSering specialized and proven training in 

Aeronautical Engineering & Master Mechanics 






T ODAY Aviation presents the opportunity for YOUR 
future, your father and your grandfather would have 
been eager to grasp. Yet thousands of young men 
unable to seek employment in overcrowded fields talk 
of "the good old days," never stopping to realize the 
thousands of opportunities and positions open to the 
men trained to step into positions of responsibility in 
Aviation. Right now. SPARTAN is spending ONE HUN- 
DRED THOUSAND DOLLARS, that SPARTAN TRAINING 
may become available to more and more young men 
eager to get the training THAT WILL PUT THEM IN 
AVIATION. Spartan Training is approved by the Civil 
Aeronautics Authority and the Army Air Corps, the 
highest endorsement possible. YOUR opportunity in 
Aviation is HERE TODAY, don't pass it by. 


SPARTAN’S $100,000 EXPANSION 
PROGRAM COMPLETED INCLUDES 

PERSONNEL OF 170 

34 Flight and 28 Ground 
SCHOOL INSTRUCTORS 



ADDRESS 

Any Previous Flying Experience?. 


AVIATION SCHOOLS 



In addition to the training offered at ROOSEVELT 
AVIATION SCHOOL, its location on ROOSEVELT 
F IELD is a decided advantage. Here in an atmosphere 
of never ending aviation activity, you will find 200 
planes permanently hangared and serviced; you will 
find 40 buildings devoted exclusively to the aviation 
business; you will find 45 operators and their em- 
ployees doing everything from a minor repair to a 
complete overhaul; you will find every type of plane 
from everywhere coming for inspection and service; 


you will find the Eastern Divisional Headquarters of 
the Civil Aeronautics Authority engaged in issuing 
certificates to planes, pilots and mechanics; you will 
find advanced students, under an Instructor, over- 
hauling, repairing and rebuilding licensed planes of 
every kind that must be kept flying; you will find a 
complete faculty, each member of which is an experi- 
enced expert in the subject he teaches. You will find 
that these advantages cost you nothing, but add a 
great deal to the value of ROOSEVELT TRAINING. 



Roosevelt Aviation School 


Accredited by the U. S. Civil Aeronautic s Authority .... Licensed by the State of New York 








SOLAR 
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LINDBERGH FIELD • SAN DIEGO 
60 EAST 42 ST. • NEW YORK 






LEARADIO RECEIVER AMR-1 

Designed to bring the benefits of quality aircraft radio within 
the reach of every owner and operator in America! 



11 IBS.TOTAIWEIGHT: COMPLETE WITH BATTERIES, HEADPHONES AND ANTENNA. SIZE: 6"WIDE,-4%"HIGH;63e"DEEP 


■ of aircraft payloads and pilots' parses, 
it is certainly the AMR-1 1 Its phenomenal- 
ly low weight— 11 pounds complete— makes 

loads are overtaxed by other equipment. 

So small in sice, so light in weight, so 

of any larger set. The AMR-1 is, in every 
way, a sturdy, highly sensitive, thorough- 

security that are the guarantee of every 
Learadio product! 

fications of this new, high-quality, live 
tube, superhet radio receiver! 

ONLY *99 

COMPLETE WITH TUBES. BATTERIES. HEAD- 
PHONES AND CABLES. SHOCK-MOUNTED. 


Because of its unusually high degree of 
selectivity, the AMR-1 eliminates the neces- 
sity for the filler usually required for re- 

clear reception of the v* ' 


The AMR-1 is powered by dry batteries 
and one set will last more than 100 hours! 
(Based on three hours’ operation daily.) 
New batteries may be obtained practically 
anywhere, or direct from our factory, if 
you prefer. At the low operating cost of 
less than four cents an hour, the AMR-1 is 
certainly a stand-out bargain in safety and 


INSTALL IT YOURSELF! 

You don't have to be a radio expert to in- 
stall the AMR-1 receiver. You can do it 
yourself, or turn the job over to your local 
mechanic. The entire unit is completely 
factory wired and factory pre-tuned. No sol- 
dering irons or tricky connections needed. 
Designed to he mounted within easy reach 
of the pilot. 



F-L-A-S-H! 

Now for the first time, o dependable radio 



$99.00 for conversion, or $179.50 Com- 
plete with AMR-1- receiver! Write for 


information. 


LEAR DEVELOPMENTS, INC. 

ROOSEVELT FIELD, MINEOLA, I.I..N.Y. 

Export Department: 17 State Street , N. Y. 
Cable Address: Learvelop 


AVIATION 





THIS IS READY 

TO GIVE ITS LAST OUNCE OF STRENGTH FOR YOU 


These arc extrusions made by forcing metal 
through a die, to give exactly the cross section 
needed. There arc no unnecessary ounces. Every 
ounce is used so its strength can work for you. 

So it is only natural that extrusions of Alcoa 
Aluminum Alloys arc used extensively in aircraft 
structures. They give the most 
strength for the weight. They can be 
made to interlock, too, and thus sim- 
plify the requirements of assembly. 

You have seen them applied for 
parts ranging from wing spars to the 
decorative moulding inside the cabin. 

Development of the technique of 
making extrusions of Alcoa Alumi- 
num Alloys for aircraft 
forwarded by the experience of 


working closely with aircraft engineers. The 
shapes which arc now being produced are highly 
efficient, often result in significant weight savings, 
and reduce costs. 

In these respects extruded shapes of Alcoa 
Aluminum Alloys are characteristic of the pro- 
duction of Alcoa Aluminum for air- 
craft use. Close cooperation with 
aircraft builders has made it pos- 
sible to provide not only the natural 
advantages of Aluminum, but also 
the “last ounces” of usefulness 
which come from gearing produe- 
methods to the requirements 
of the user. Aluminum Company 
America, 2182 Gulf Building, 
Pittsburgh, Pennsylvania. 





ALCOA -ALUMINUM 
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Export's new 



& tip** 
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With a background of a hundred brilliant non-stop flights 
to Hawaii, the Consolidated PBY-4 tackles an inspiring 
new task — 30-hour scheduled flights to France. American 
Export Airlines, specifying Eclipse Equipment for the 
great 2400 horsepower flying boat, has followed a tra- 
dition solidly based upon the satisfying performance of 
Eclipse accessory units on the planes of every airline in 
America, and most airlines abroad. 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 


BENDIX, NEW JERSEY 


